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Consult **Contents'" for parts of the publication that will meet your specific needs. 
This survey contains useful information for farmers or ranchers, foresters or 
agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or 

students; to specialists in wildlife management, waste disposal, or pollution control. 
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This soil survey is a publication of the National Cooperative Soil Survey, а 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. In line with Department of 
Agriculture policies, benefits of this program are available to all, regardless of 
race, color, national origin, sex, religion, marital status, or age. 

This survey was made cooperatively by the Soil Conservation Service, the 
Forest Service, and the South Dakota Agricultural Experiment Station. It is part 
of the technical assistance furnished to the Fall River Conservation District. 
Financial assistance was furnished by the South Dakota Department of 
Revenue and the Fall River Board of County Commissioners. The soil survey 
was initiated in 1961, but major fieldwork was performed in the period 1974-79. 
Soil names and descriptions were approved in 1980. Unless otherwise 
indicated, statements in this publication refer to conditions in the survey area in 
1980. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. 
If enlarged, maps do not show the small areas of contrasting soils that could 
have been shown at a larger scale. 

Cover: Yucca plant on Valent soils on uplands adjacent to the flood plain 
along the Cheyenne River. The Black Hills are in the background. 
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foreword 


This soil survey contains information that can be used in land-planning 
programs in Fall River County. It contains predictions of soil behavior for 
selected land uses. The survey also highlights limitations inherent in the soil or 
hazards that adversely affect the soil, improvements needed to overcome the 
limitations or reduce the hazards, and the impact of selected land uses on the 
environment. 

This soil survey is designed for many different users. Farmers, ranchers, 
foresters, and agronomists can use it to evaluate the potential of the soil and 
the management needed for maximum food and fiber production. Planners, 
community officials, engineers, developers, builders, and home buyers can use 
the survey to plan land use, select sites for construction, and identify special 
practices needed to insure proper performance. Conservationists, teachers, 
students, and specialists in recreation, wildlife management, waste disposal, 
and pollution control can use the survey to help them understand, protect, and 
enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. 
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A 
high water table makes a soil poorly suited to basements or underground 
installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map. The 
location of each soil is shown on the detailed soil maps. Each soil in the survey 
area is described. Information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service or the Cooperative Extension Service. 


R. D. Swenson 
State Conservationist 
Soil Conservation Service 
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FALL RIVER COUNTY is in the southwest corner of 
South Dakota (fig. 1). It has a total land area of 
1,115,584 acres, or about 1,743 square miles. Angostura 
Reservoir, near the center of the county, is 5,056 acres. 
About 276,000 acres is Federal land administered by the 
Forest Service. 

According to the 1970 census, the county has а 
population of 7,505. Hot Springs, the county seat, hasa 
population of 4,434 and Edgemont, in the west-central 


Figure 1.—Location of Fall Hiver County in South Dakota. 


part of the county, one of 1,174. Other towns and 
villages are Ardmore, Oelrichs, Oral, Provo, and 
Smithwick. 


general nature of the county 


This section gives general information concerning the 
county. It describes climate; physiography, relief, and 
drainage; settlement; farming; and natural resources. 


climate 
Prepared by the National Climatic Center, Asheville, North Carolina. 


Fall River County is usually warm in summer, but hot 
spells are frequent and cool days occasional. In winter 
cold periods occur when arctic air moves in from the 
north and northwest. They alternate with milder periods, 
which often occur when northwesterly winds are warmed 
as they move down slopes. Most of the precipitation falls 
during the warm period, and rainfall is normally heaviest 
late in spring and early in summer. Winter snowfall is 
frequent. In all areas except for the higher elevations, 
the snow cover usually melts during mild periods. 

Table 1 gives data on temperature and precipitation 
for the survey area as recorded at Oelrichs, South 
Dakota, in the period 1951 to 1977. Table 2 shows 
probable dates of the first freeze in fall and the last 
freeze in spring. Table 3 provides data on length of the 
growing season. 


In winter the average temperature is about 26 degrees 
F, and the average daily minimum temperature is 13 
degrees. The lowest temperature on record, which 
occurred at Oelrichs on February 7, 1971, is -30 
degrees. In summer the average temperature is about 71 
degrees, and the average daily maximum temperature is 
88 degrees. The highest recorded temperature, which 
occurred at Oelrichs on July 6, 1973, is 114 degrees. 


Growing degree days are shown in table 1. They are 
equivalent to "heat units." During the month, growing 
degree days accumulate by the amount that the average 
temperature each day exceeds a base temperature (40 
degrees F). The normal monthly accumulation is used to 
schedule single or successive plantings of a crop 
between the last freeze in spring and the first freeze in 
fall. 


The total annual precipitation is 16.46 inches. Of this, 
12.76 inches, or 77 percent, usually falls in April through 
September, which includes the growing season for most 
crops. In 2 years out of 10, the rainfall in April through 
September is less than 10 inches. The heaviest 1-day 
rainfall during the period of record was 4.36 inches at 
Oelrichs on May 23, 1971. Thunderstorms occur on 
about 42 days each year, and most occur in summer. 
Tornadoes and severe thunderstorms strike occasionally. 
These storms are local in extent and of short duration 
and result in severe damage in narrow bolts. Hailstorms 
occur occasionally in scattered small areas during the 
warmer part of the year. 


Average seasonal snowfall is 42 inches. The greatest 
snow depth at any one time during the period of record 
was 16 inches. On an average of 31 days, at least 1 inch 
of snow is on the ground. The number of such days 
varies greatly from year to year. Blizzards occur several 
times each winter. 

The average relative humidity in midafternoon is about 
50 percent. Humidity is higher at night, and the average 
at dawn is about 70 percent. The sun shines 70 percent 
of the time possible in summer and 55 percent in winter. 
The prevailing wind is from the north-northwest. Average 
windspeed is highest, 13 miles per hour, in spring. 


physiography, relief, and drainage 


Fall River County is in two major physiographic 
divisions of South Dakota (7). The north-central part is in 
the Black Hills division of the Great Plains. The rest is in 
the Pierre Hills division of the Great Plains. The Black 
Hills consists of tree covered mountains that rise as 
much as 1,600 feet above the surrounding landscape. 
The Pierre Hills generally are gently sloping to strongly 
sloping but are steep along drainageways. 

The Cheyenne River and its tributaries drain most of 
the county. The southeast part, however, is drained by 
tributaries to the White River. Angostura Dam, in an area 
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on the Cheyenne River south of Hot Springs, impounds 
water for irrigation. Most of the small drainageways 
outside the Black Hills are intermittent. Water flows in 
these drainageways after heavy rains in the spring. The 
Cheyenne River and the larger drainageways in the 
Black Hills are perennial. 

Elevation ranges from about 3,000 feet above sea 
level in the northeastern part of the county to 4,848 feet 
on Parker Peak in the Black Hills. 


settlement 


The settlement of Fall River County dates back to the 
discovery of gold in the Black Hills (5). Although no gold 
was discovered in the county, many of the early settlers 
were miners and explorers. The village of Minnekahta 
was established as a health resort near an area of warm 
springs in the southern part of the Black Hills. It is now 
called Hot Springs. 

Fall River County is named after a river in the county. 
It was established in 1883 by an act of the Dakota 
Territory Legislature. Hot Springs was selected as the 
county seat. By 1890, the county had a population of 
4,478. In 1940, it had one of 8,089, and by 1960, it had 
one of 10,688, the highest population in its history. The 
State Veterans Home and a Veterans Administration 
hospital are located in Hot Springs. 

South Dakota State Highways 71, 79, 89, and 471 and 
United States Highways 18 and 385 are the main 
thoroughfares. Many rural areas are served by poor 
motor roads and trails. Small airports are at Edgemont 
and Hot Springs. Two railways provide railroad service. 


farming 


Ranching is the principal enterprise in Fall River 
County. About 76 percent of the farm income is derived 
from the sale of livestock and livestock products. Many 
of the crops are used as feed for livestock. In 1974, 
rangeland and cropland totaled 920,400 acres, which is 
about 83 percent of the total acreage of the county. The 
320 farms and ranches averaged 3,045 acres in size (6). 
The average size has been increasing since 1930. 

About 8 percent of the acreage in the county is used 
for cultivated crops or for tame pasture and hay, and 
about 83 percent is range (3). About 8 percent is native 
woodland. Dryland farming is dominant. Winter wheat is 
the main dryland crop. It is grown in rotation with 
summer fallow. Grain sorghum and oats are grown on a 
small acreage. Alfalfa is grown where moisture 
conditions are favorable. Alfalfa and corn are the main 
irrigated crops. According to the South Dakota Crop and 
Livestock Reporting Service, corn was grown on about 
6,000 acres in 1979. Nearly all of this acreage was 
irrigated. Oats was grown on about 7,100 acres and 
winter wheat on 16,700 acres. About 75 percent of the 
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acreage planted to corn was harvested for grain. The 
rest was used for silage. 

Some or ali of the land on about 64 farms is irrigated. 
Angostura Dam, which was completed in 1950, 
impounds water used to irrigate about 12,000 acres 
along the Cheyenne River. Farmiand in the Angostura 
Irrigation Project produces a considerable amount of the 
local farm income. 

The Fall River Conservation District, which was 
organized in 1941, has been instrumental in planting 
trees to provide protection for farmsteads and to help 
control wind erosion. 


natural resources 


Soil is the most important resource in the county. It 
provides a growing medium for cultivated crops and for 
grass grazed by livestock. Other natural resources are 
wildlife, timber, oil, uranium, and sand and gravel. 

Angostura Reservoir is an excellent source of water 
for recreation, domestic and industrial use, and irrigation. 
The areas along the Cheyenne River below the dam 
commonly are irrigated. In most parts of the Black Hills 
in Fall River County, water is adequate for domestic use 
and for watering livestock. On the prairie outside the 
Black Hills, small dams supply water to livestock. 

Recreation is an important source of income in Fall 
River County. In summer the Black Hills are used by 
many tourists for hiking, fishing, camping, and 
sightseeing. In fall and winter they are used for hunting, 
snowmobiling, and skiing. Angostura Reservoir provides 
opportunities for boating, swimming, water skiing, fishing, 
and camping. 


how this survey was made 


Soil scientists made this survey to learn what soils are 
in the survey area, where they are, and how they can be 
used. They observed the steepness, length, and shape 


of slopes; the size of streams and the general pattern of 
drainage; the kinds of native plants or crops; and the 
kinds of rock. They dug many holes to study soil profiles. 
A profile is the sequence of natural layers, or horizons, in 
a soil. It extends from the surface down into the parent 
material, which has been changed very little by leaching 
or by plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied to a depth of 5 feet and compared 
those profiles with others in nearby counties and in more 
distant places. They classified and named the soils 
according to nationwide uniform procedures. They drew 
the boundaries of the soils on aerial photographs. These 
photographs show trees, buildings, fields, roads, and 
other details that help in drawing boundaries accurately. 
The soil maps at the back of this publication were 
prepared from aerial photographs. 

The areas shown on a soil map are called map units. 
Most map units are made up of one kind of soil. Some 
are made up of two or more kinds. The map units in this 
survey area are described under "General soil map 
units" and "Detailed soil map units." 

While a soil survey is in progress, samples of some 
soils are taken for laboratory measurements and for 
engineering tests. All soils are field tested to determine 
their characteristics. Interpretations of those 
characteristics may be modified during the survey. Data 
are assembled from other sources, such as test results, 
records, field experience, and state and local specialists. 
For example, data on crop yields under defined 
management are assembled from farm records and from 
field or plot experiments on the same kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed 
information then needs to be organized so that it can be 
used by farmers, rangeland and woodland managers, 
engineers, planners, developers and builders, home 
buyers, and others. 


general soil map units 


The general soil map at the back of this publication 
shows the soil associations in this survey area. Each 
association has a distinctive pattern of soils, relief, and 
drainage. Each is a unique natural landscape. Typically, 
it consists of one or more major soils and some minor 
soils. It is named for the major soils. The soils making up 
one association can occur in another but in a different 
pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the máp is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one association differ from place to 
place in slope, depth, drainage, and other characteristics 
that affect management. 

The 10 associations in the county have been grouped 
for broad interpretive purposes. The associations and the 
groups are described on the pages that follow. The 
names of some associations do not agree with those on 
the general soil maps in the published soil surveys of 
adjacent Shannon County. The names do not fully agree 
because of differences in the detail of the general soil 
maps and because of changes in the application of the 
Soil classification system. 


soil descriptions 


Gently sloping to very steep, stony and loamy solls 
on mountains and uplands in the Black Hills 


These soils dominantly are steep and very steep but 
are gently sloping in mountain valleys and near 
drainageways. They make up about 15 percent of the 
county. About 50 percent of the acreage is forest. A few 
areas of the minor soils are used for cultivated crops, 
mainly alfalfa and small grain. 


1. Mathlas-Butche-Rockoa association 


Deep and shallow, well drained, gently sloping to very 
steep, stony and loamy soils on mountains and uplands 


This association is characterized by rocky ridges, 
narrow, rolling plateaus, deeply entrenched 
drainageways, almost vertical canyon walls, and narrow 
mountain valleys. Slopes generally are steep and very 


steep but are gently sloping to strongly sloping on 
narrow plateaus and in mountain valleys. Many stones 
and boulders are on the surface. 

This association makes up about 13 percent of the 
county. It is about 30 percent Mathias soils, 15 percent 
Butche soils, 15 percent Rockoa soils, and 40 percent 
minor soils (fig. 2). 

The deep Mathias soils dominantly are on south- and 
west-facing slopes below sandstone outcrops on 
mountainsides. Slopes range from 15 to 70 percent. 
Typically, the surface layer is dark grayish brown 
extremely stony very fine sandy loam. The subsurface 
layer is light brownish gray and brown very fine sandy 
loam. The subsoil is light brown and reddish yellow very 
fine sandy loam and fine sandy loam in which the 
content of stones and coarse rock fragments is, by 
volume, about 50 percent. The underlying material is 
reddish yellow fine sandy loam in which the content of 
stones and coarse rock fragments is, by volume, about 
55 percent. 

The shallow Butche soils generally are on the higher 
lying broad plateaus and ridgetops. Slopes range from 6 
to 50 percent. Typically, the surface layer is brown fine 
sandy loam. The underlying material is light yellowish 
brown channery fine sandy loam. Very pale brown 
sandstone is at a depth of about 9 inches. 

The deep Rockoa soils dominantly are on north- and | 
east-facing slopes below sandstone outcrops on 
mountainsides and in covelike areas. Slopes range from 
25 to 60 percent. Typically, the surface layer is dark 
grayish brown extremely stony fine sandy loam. The 
subsurface layer is light brownish gray fine sandy loam. 
The subsoil is light brown and brown fine sandy loam 
and sandy clay loam in which the content of stones and 
rock fragments is, by volume, about 40 percent. The 
underlying material is light yellow fine sandy loam in 
which the content of stones and rock fragments is, by 
volume, about 50 percent. 

Minor in this association are Barnum, Boneek, 
Haverson, Midway, and Norka soils and Rock outcrop. 
The silty Barnum soils are on low terraces and flood 
plains near drainageways. The silty Boneek soils are on 
the less sloping foot slopes of high terraces. The loamy 
Haverson soils are on flood plains along small 
drainageways. The shallow Midway soils are underlain by 
calcareous, clayey shale. The silty Norka soils are on 
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Figure 2.—Pattem of soils in the Mathias-Butche-Rockoa association. 


terraces and fans. The Rock outcrop occurs as rimrock 
or vertical canyon walls near areas of Butche and 
Mathias soils. 

About 55 percent of the acreage of the major soils is 
forest and 45 percent range. Much of the forest is 
grazed. Scattered ponderosa pine grow in most areas of 
the Mathias soils. Some of the minor soils are used for 
small grain and hay. Lumber, railroad ties, pulpwood, and 
fenceposts are the main timber products. Uranium ore is 
mined in some areas of the Mathias and Rockoa soils. 
Controlling erosion by maintaining an adequate plant 
cover is the main concern of management. 

This association is well suited to woodland wildlife 
habitat and poorly suited to rangeland and openland 
wildlife habitat. The major soils are fairly well suited to 
range and woodland. They generally are unsuited to 
cultivated crops and to tame pasture and hay. They are 


poorly suited to building site development and septic 
tank absorption fields because of the stoniness and the 
slope. The shallowness to bedrock in the Butche soils 
also is a limitation. Some of the minor soils are suited to 
building site development and septic tank absorption 
fields. 


2. Paunsaugunt-Vanocker association 


Shallow and deep, well drained, strongly sloping to very 
steep, loamy soils on mountains 


This association is on mountains characterized by 
ridges and deeply entrenched drainageways that have 
very steep sides. Slopes generally are very steep but are 
strongly sloping on the wider ridges. 

This association makes up about 2 percent of the 
county. It is about 45 percent Paunsaugunt soils, 30 
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percent Vanocker soils, and 25 percent Rock outcrop 
and minor soils. 

The shallow Paunsaugunt soils dominantly are on 
ridges and in rimrock areas. Slopes range from 9 to 60 
percent. Typically, the surface layer is dark grayish 
brown and grayish brown, calcareous gravelly loam. The 
underlying material is light brownish gray, calcareous 
channery loam. Hard limestone is at a depth of about 14 
inches. 

The deep Vanocker soils dominantly are on side 
slopes below the Paunsaugunt soils. Slopes range from 
15 to 60 percent. Typically, the surface layer is dark 
grayish brown, calcareous gravelly loam. The subsoil is 
brown, calcareous gravelly loam and channery loam. The 
underlying material is light yellowish brown, calcareous 
channery loam. Fragments of rock are throughout the 
soil. 

Minor in this association are the deep, silty Boneek 
soils on high ridges; the shallow, reddish Spearfish soils 
in areas below the Paunsaugunt soils; the deep, silty 
Tilford soils in slight sags and swales on the lower parts 
of the landscape; and Rock outcrop in scattered areas 
on the higher parts of the landscape. 

About 95 percent of the acreage of the major soils is 
forest. Much of the forest is grazed. Scattered 
ponderosa pine grow in most areas of the Paunsaugunt 
soils. The Vanocker soils support a fair stand of 
ponderosa pine. Some of the minor soils are used for 
small grain and hay. Lumber, railroad ties, pulpwood, and 
fenceposts are the main timber products. Controlling 
erosion by maintaining an adequate plant cover is the 
main concern of management. 

The Paunsaugunt soils are fairly well suited to range 
and poorly suited to woodland. The Vanocker soils are 
poorly suited to range and fairly well suited to woodland. 
Both soils are well suited to woodland wildlife habitat 
and poorly suited to rangeland and openland wildlife 
habitat. They generally are unsuited to cultivated crops 
and to tame pasture and hay, building site development, 
and septic tank absorption fields because of the slope of 
both soils and the shallowness to bedrock in the 
Paunsaugunt soils. 


Nearly level to steep, silty, loamy, and clayey soils 
on uplands 


These soils dominantly are nearly level to moderately 
sloping but are steeper along drainageways and on 
some ridges. They make up about 8 percent of the 
county. About 55 percent of the acreage is range. Winter 
wheat and alfalfa are the main crops. Some areas are 
irrigated. 


3. Tilford-Spearfish association 


Deep and shallow, well drained, nearly level to steep, 
silty and loamy soils on uplands 


This association is in broad mountain valleys 
characterized by small ridges and knolls. In places 
drainageways have cut deeply into the landscape. 
Slopes generally are nearly level to moderately steep but 
are steep on some of the ridges. 

This association makes up about 2 percent of the 
county. It is about 30 percent Tilford soils, 15 percent 
Spearfish soils, and 55 percent minor soils. 

The deep Tilford soils are on uplands and terraces. 
Slopes range from 0 to 9 percent. Typically, the surface 
layer is reddish brown silt loam. The subsoil is reddish 
brown, red, and light red, very friable silty clay loam and 
silt loam. The underlying material is red, calcareous silt 
loam. 

The shallow Spearfish soils are on the steeper parts of 
the landscape. Slopes range from 9 to 50 percent. 
Typically, the surface layer is reddish brown loam. Below 
this is reddish brown and light red, calcareous shaly 
loam. Light red siltstone is at a depth of about 17 inches. 

Minor in this association are the silty, stratified Barnum 
soils on low terraces and flood plains; the deep, silty 
Boneek soils in swales; the moderately deep Gystrum 
soils on the lower side slopes; the deep, silty Nevee 
soils on fans and terraces; and the shallow Rekop soils, 
which are on the tops and upper sides of ridges and are 
underlain by gypsum bedrock. Also of minor extent are 
areas where red siltstone crops out. These areas are 
intermingled with areas of the Spearfish soil. 

About 90 percent of the acreage of Tilford soils and all 
of the acreage of Spearfish soils are range. A few 
scattered ponderosa pine grow on the Spearfish soils. 
Alfalfa and small grain are the main crops in cultivated 
areas of the Tilford soils. Conserving moisture and 
controlling erosion are the main concerns of 
management. 

The Tilford soils are well suited to cultivated crops and 
to range, tame pasture and hay, and орепіапа and 
rangeland wildlife habitat. The Spearfish soils are fairly 
well suited to range and rangeland wildlife habitat. They 
generally are unsuited to cultivated crops and to tame 
pasture and hay. The Tilford soils are better sites for 
buildings and septic tank absorption fields because the 
Spearfish soils are too steep and are shallow over 
bedrock. 


4. Kadoka-Orella-Bufton association 


Moderately deep, shallow, and deep, well drained, nearly 
level to steep, silty and clayey soils on uplands 


This association is on uplands that are dissected by 
small drainageways. Slopes generally are moderately 
sloping and strongly sloping but are nearly level to gently 
sloping in some areas and moderately steep and steep 
in others. The drainage pattern is weil defined in most 
areas. 

This association makes up about 1 percent of the 
county. It is about 35 percent Kadoka and similar soils, 


30 percent Orella and similar soils, 20 percent Bufton 
soils, and 15 percent minor soils. 

The moderately deep Kadoka soils are on the middle 
and lower parts of the landscape. Slopes range from 0 
to 15 percent. Typically, the surface layer is grayish 
brown silt loam. The subsoil is dark grayish brown and 
pale brown, friable and firm silty clay loam and silt loam. 
The underlying material is very pale brown, calcareous 
silt loam. Very pale brown siltstone is at a depth of about 
36 inches. 

The shallow Orella soils are on side slopes below 
areas of Rock outcrop. Slopes range from 6 to 30 
percent. Typically, the surface layer is light brownish 
gray, calcareous silty clay. Below this is light gray, 
calcareous clay. White shale is below a depth of about 
18 inches. 

The deep Bufton soils are on foot slopes below the 
Orella soils. Slopes range from 2 to 6 percent. Typically, 
the surface layer is light brownish gray silty clay loam. 
The subsoil is light brownish gray and light gray, 
calcareous silty clay loam. The underlying material is 
very pale brown, calcareous silty clay loam. 

Minor in this association are the shallow Epping soils 
on the higher parts of the landscape and bare areas of 
Badland on the steep sides of entrenched drainageways. 
Also of minor extent are the calcareous Haverson soils 
on flood plains along intermittent drainageways and the 
clayey Pierre soils on the lower foot slopes in the 
uplands. 

Nearly all of this association is range. Controlling 
erosion and runoff is the main management concern. 

This association is well suited to range and to 
rangeland wildlife habitat. The less sloping areas of 
Kadoka and Bufton soils are fairly well suited to 
cultivated crops, but the Orella soils generally are 
unsuited. The Kadoka and Bufton soils are better sites 
for buildings and sanitary facilities because the Orella 
soils are shallow over bedrock and are too steep. The 
moderate depth to bedrock in the Kadoka soils and a 
high shrink-swell potential and restricted permeability in 
the Bufton soils are limitations. 


5. Norka association 


Deep, well drained, nearly level to moderately sloping, 
silly soils on uplands 


This association dominantly is gently sloping and 
moderately sloping but is nearly level in some areas. The 
drainage pattern is well defined in most areas. 

This association makes up about 5 percent of the 
county. It is about 60 percent Norka soils and 40 percent 
minor soils (fig. 3). 

The Norka soils dominantly are on the smooth parts of 
the landscape. Slopes range from 0 to 9 percent. 
Typically, the surface layer is brown silt loam. The 
subsoil is brown and light gray silt loam and silty clay 
Em The underlying material is light gray, calcareous silt 
oam. 
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Minor in this association are Ascalon, Boneek, Colby, 
Hoven, and Savo soils. The loamy Ascalon soils are in 
positions on the landscape similar to those of the Norka 
Soils. Boneek and Savo soils contain more clay in the 
subsoil than the Norka soils. Boneek soils are on high 
terraces, and Savo soils are in swales and on foot 
slopes. The calcareous Colby soils are on the higher 
Side slopes and ridges. The poorly drained Hoven soils 
are in depressions. 

Most of this association is cropland. Winter wheat is 
the main crop, but small grain and forage crops are 
grown in some areas. Controlling erosion in the more 
sloping areas and conserving moisture are the main 
management concerns. This association is well suited to 
cultivated crops and to range, opentand wildlife habitat, 
rangeland wildlife habitat, building site development, and 
septic tank absorption fields. 


Nearly level to strongly sloping, sandy and loamy 
solis on uplands 


These soils dominantly are gently sloping to strongly 
sloping but are nearly level in places. They make up 
about 9 percent of the county. About 55 percent of the 
acreage is range. Small grain and alfalfa are the main 
crops. 


6. Dalley-Ascalon association 


Deep, somewhat excessively drained and well drained, 
nearly level to strongly sloping, sandy and loamy soils on 
uplands 


This association makes up about 9 percent of the 
county. It is about 30 percent Dailey soils, 20 percent 
Ascalon soils, and 50 percent minor soils (fig. 4). 

The slopes of the somewhat excessively drained 
Dailey soils range from 0 to 12 percent. Typically, the 
surface layer is dark grayish brown fine sand. The 
subsurface layer is brown fine sand. Тһе: underlying 
material is grayish brown and pale brown fine sand. 

The slopes of the well drained Ascalon soils range 
from 0 to 9 percent. Typically, the surface layer is brown 
fine sandy loam. The subsoil is brown, yellowish brown, 
and pale brown, very friable fine sandy loam and sandy 
clay loam. The underlying material is light gray, 
calcareous fine sandy loam. 

Minor in this association are Altvan, Arvada, Jayem, 
Nunn, Satanta, and Valent soils. The well drained Altvan 
soils are in positions on the landscape similar to those of 
the Ascalon soils. They are underlain by gravelly sand. 
The Arvada soils have a sodium affected subsoil. They 
are on flats along drainageways and in swales. The well 
drained Jayem soils occur as areas intermingled with 
areas of the major soils. The well drained, loamy Nunn 
soils are on terraces, alluvial fans, and foot slopes. The 
well drained, silty Satanta soils are on terraces. The 
excessively drained Valent soils are on knolls, ridges, 


Fall River County, South Dakota 


` RET 
Norta 6 Coli zm 


Figure 3.—Pattern of soils in the Norka association. 


and sandhills. Also of minor extent are the calcareous, 
loamy Alice soils; the calcareous, silty Colby soils on the 
higher parts of side slopes and ridges; the silty Norka 
soils; the gravelly Schamber soils on steep terrace 
escarpments and on ridges; and scattered gravel pits in 
areas of the Schamber soils. 

Most of this association is range, but many areas are 
cultivated. Winter wheat and alfalfa are the main crops. 
Controlling wind erosion is the main management 
concern if these soils are cropped. 

This association is well suited to range and to 
rangeland wildlife habitat. The loamy soils are fairly well 
suited to cultivated crops and to openland wildlife 
habitat. The major soils generally are well suited to most 
kinds of building site development. The Ascalon soils are 
well suited to septic tank absorption fields. The Dailey 
soils are poorly suited, however, because they do not 
adequately filter the effluent. 


Gently sloping to steep, clayey and silty solls on 
uplands 


These soils dominantly are gently sloping to 
moderately steep but are steep along drainageways and 
near the Black Hills. They make up about 65 percent of 
the county. Most of the acreage is range. 


7. Pierre-Samsil association 


Moderately deep and shallow, well drained, gently 
sloping to steep, clayey soils on uplands 


This association is on uplands that are dissected by 
many intermittent drainageways. The drainage pattern is 
well defined. Slopes generally are gently sloping to 
moderately steep but are steeper on the sides of 
drainageways. Landslides are common on the steep 
breaks along the Cheyenne River. 
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Figure 4.—-Pattern of soils in the Dailey-Ascalon association. 


This association makes up 48 percent of the county. It 
is about 40 percent Pierre soils, 35 percent Samsil soils, 
and 25 percent minor soils (fig. 5). 

The moderately deep Pierre soils are on the less 
sloping parts of the landscape. Slopes range from 2 to 
25 percent. Typically, the surface layer is grayish brown 
clay. The subsoil is light brownish gray, very firm, 
calcareous clay. The underlying material is light brownish 
gray, calcareous shaly clay. Light brownish gray shale is 
at a depth of about 34 inches. 


The shallow Samsil soils are on the more sloping parts 
of the landscape. Slopes range from 6 to 40 percent. 
Typically, the surface layer is light brownish gray, 
calcareous clay. The underlying material is light brownish 
gray and light gray, calcareous shaly clay. Light gray 
shale is at a depth of about 18 inches. 

Minor In this association are Hisle, Kyle, Nihill, Savo, 
Swanboy, Zigweid, and Winler soils and Slickspots. Hisle 


soils have а sodium affected subsoil. They are on foot 
slopes and in narrow valleys along intermittent 
drainageways. The deep, clayey Kyle soils and the deep, 
silty Savo soils are on terraces and fans. The 
excessively drained, loamy Nihill soils and the well 
drained, loamy Zigweid soils are on ridges and terrace 
escarpments. The clayey Winler soils have visible salts 
in.the subsoil. They occur as areas intermingled with 
areas of the Pierre soils. Slickspots are on foot slopes 
and stream terraces and occur as areas intermingled 
with areas of the Hisle soils. Also of minor extent are the 
poorly drained Hoven soils in depressions; the deep, 
dense, clayey Swanboy soils on terraces and alluvial 
fans; and outcrops of shale bedrock in some areas of 
the Samsil soils. 

Most of this association is range. А few of the less 
sloping areas of the Pierre soils are cultivated. Winter 
wheat is the main crop. The main management concern 
is controlling erosion. 
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This association is well suited or fairly well suited to 
range and rangeland wildlife habitat. It is poorly suited to 
cultivated crops and to openland wildlife habitat. It is 
poorly suited to building site development because of a 
very high shrink-swell potential and the limited depth to 
shale. It generally is unsuited to septic tank absorption 
fields because of restricted permeability and the limited 
depth to shale. 


8. Minnequa-Grummit association 


Moderately deep and shallow, well drained, gently 
sloping to steep, silty and clayey soils on uplands 


This association is on uplands dissected by many 
drainageways. Slopes generally are gently sloping and 
moderately sloping but are steeper near the 
drainageways. 

This association makes up about 17 percent of the 
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county. It is about 35 percent Minnequa soils, 22 percent 
Grummit soils, and 43 percent minor soils. 

The moderately deep Minnequa soils generally are on 
the less sloping parts of the landscape. Slopes range 
from 2 to 25 percent. Typically, the surface layer is 
grayish brown, calcareous silt loam. Below this is a 
transition layer of light grayish brown, calcareous silty 
clay loam. The underlying material is pale brown, 
calcareous silty clay loam. Light gray limestone is at a 
depth of about 24 inches. 

The shallow Grummit soils generally are on the 
steeper parts of the landscape. Slopes range from 3 to 
40 percent. Typically, the surface layer is light brownish 
gray, very strongly acid clay. The underlying material is 
grayish brown, extremely acid shaly clay. Light gray, 
extremely acid shale is at a depth of about 11 inches. 

Minor in this association are Broadhurst, Lohmiller, 
Manvel, Midway, Penrose, Shingle, Snomo, and Stetter 


Figure 5.—Pattern of soils in the Pierre-Samsil association. 
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Soils. The deep, dense, clayey Broadhurst soils are on 
alluvial fans and terraces. The deep, silty Lohmiller soils 
and the deep, clayey Stetter soils are on flood plains. 
The deep, calcareous Manvel soils are on foot slopes 
and alluvial fans. The shallow, calcareous Midway, 
Penrose, and Shingle soils are on the upper sides of 
drainageways. The deep, clayey Snomo soils occur as 
areas intermingled with areas of the Grummit soils. 

Most of this association is range. Some areas of the 
Minnequa soils are cultivated. Winter wheat and alfalfa 
are the main crops. The main management concerns are 
conserving moisture and controlling erosion. 

This association is fairly well suited to range and to 
rangeland wildlife habitat. It is poorly suited to openland 
wildlife habitat. The Minnequa soils are poorly suited and 
the Grummit soils generally unsuited to cultivated crops. 
The Minnequa soils are only fairly well suited to building 
Site development because of the moderate depth to 
bedrock. The Grummit soils are poorly suited to building 
site development because of the slope, the limited depth 
to bedrock, and a high shrink-swell potential. Both soils 
are poorly suited to septic tank absorption fields because 
bedrock is within a depth of 40 inches. 


Nearly level, loamy and silty solis on flood plains 


These soils generally are nearly level but are steeper 
on the short escarpments separating different levels of 
the flood plains. They make up about 3 percent of the 
county. Most of the acreage is range. Alfalfa is the main 
crop. 


9. Glenberg-Bankard association 


Deep, well drained and somewhat excessively drained, 
nearly level, loamy soils on flood plains 


This association is on the flood plain along the 
Cheyenne River. It makes up about 2 percent of the 
county. It is about 50 percent Glenberg soils, 30 percent 
Bankard soils, and 20 percent minor soils. 

The well drained Gienberg soils typically have a 
surface layer of light brownish gray, calcareous fine 
sandy loam. The underlying material is light brownish 
gray, calcareous fine sandy loam stratified with thin 
layers of very fine sandy loam, silt loam, and gravelly 
sandy loam. Slopes are less than 2 percent. 

The somewhat excessively drained Bankard soils are 
adjacent to the stream channel. Typically, the surface 
layer is light brownish gray, calcareous fine sandy loam. 
The underlying material is light brownish gray, calcareous 


loamy sand stratified with thin layers of sandy loam and 
sand. Slopes are less than 2 percent. 

Minor in this association are the loamy Haverson soils 
and the silty Lohmiller soils. Both of these soils are in 
positions on the landscape similar to those of the 
Glenberg soils. 

Most of this association is range. Alfalfa and small 
grain are grown in some areas of the Glenberg soils. 

This association is well suited to range and rangeland 
wildlife habitat. It is poorly suited to cultivated crops and 
to openland wildlife habitat. It is poorly suited to building 
site development and septic tank absorption fields 
because it is subject to flooding. 


10. - Lohmiller-Haverson association 


Deep, well drained, nearly level, silty and loamy soils on 
flood plains 


This association is on flood plains along the smaller 
drainageways in the county. A deep meandering channel 
dissects most areas into small tracts. 

This association makes up about 1 percent of the 
county. It is about 50 percent Lohmiller soils, 25 percent 
Haverson soils, and 25 percent minor soils. 

The silty Lohmiller soils typically have a surface layer 
of grayish brown silty clay loam. The underlying material 
is grayish brown, calcareous, stratified clay loam. Slopes 
are less than 2 percent. 

The loamy Haverson soils typically have а surface 
layer of grayish brown, calcareous loam. The underlying 
material is grayish brown, calcareous, stratified loam, 
clay loam, silt loam, fine sandy loam, loamy fine sand, 
and loamy sand. Slopes are less than 2 percent. 

Minor in this association are the Absted, Arvada, 
Bankard, and Stetter soils. Absted and Arvada soils have 
a sodium affected subsoil.. The somewhat excessively 
drained Bankard soils are near the channels. The clayey 
Stetter soils are in positions on the landscape similar to 
those of the Lohmiller soils. 

Most of this association is range. Winter wheat and 
alfalfa are the main crops. Conserving moisture is the 
main management concern if these soils are cropped. 

This association is well suited to range and rangeland 
wildlife habitat. It is fairly well suited to cultivated crops 
and to openland wildlife habitat. The major soils are 
poorly suited to building site development and septic 
tank absorption fields because they are subject to 
flooding. 


detailed soil map units 
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The map units on the detailed soil maps at the back of 
this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability of a soil 
for specific uses. They also can be used to plan the 
management needed for those uses. More information 
on each map unit, or soil, is given under “Use and 
management of the soils." 

Each map unit on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil and identifies the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the underlying material, all the soils of 
a series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the underlying material. They also can differ in 
Slope, stoniness, salinity, wetness, degree of erosion, 

- and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into #ዐ/ 
phases. Most of the areas shown on the detailed soil 
maps are phases of soil series. The name of a soil 
phase commonly indicates a feature that affects use or 
management. For example, Kyle clay, 2 to 6 percent 
slopes, is one of several phases in the Kyle series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes. A so// 
complex consists of two or more soils that occur as 
areas so intricately mixed or so small that they cannot 
be shown separately on the soil maps. The pattern and 
proportion of the soils are somewhat similar in all areas. 
Pierre-Samsil clays, 6 to 25 percent slopes, is an 
example. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. Some 
of these included soils have properties that differ 
substantially from those of the major soil or soils. Such 
differences could significantly affect use and 
management of the soils in the map unit. These 
dissimilar soils are described in each map unit. Also, 


some of the more unusual or strongly contrasting soils 
are identified by a special symbol on the soil maps. 

This survey includes some miscellaneous areas. Such 
areas have little or no soil material and support little or 
no vegetation. Badland is an example. Some 
miscellaneous areas are large enough to be delineated 
on the soil maps. Some that are too small to be 
delineated are identified by a special symbol on the soil 
maps. 

Table 4 gives the acreage and proportionate extent of 
each map unit. Other tables (see “Summary of tables") 
give properties of the soils and the limitations, 
capabilities, and suitabilities for many uses. The Glossary 
defines many of the terms used in describing the soils. 

The names of some of the map units delineated on 
the detailed maps of this county do not fully agree with 
those delineated on the maps in the soil survey of 
adjacent Shannon County. Differences result from 
variations in the design and composition of map units or 
from changes in the application of the soil classification 
system. 


soil descriptions 


Aa—Absted silt loam. This deep, well drained, nearly 
level soil is in drainageways, on terraces, and on fans. It 
has a claypan subsoil and has some microrelief. Areas 
are long and narrow and 15 to 140 acres in size. 

Typically, the surface layer is grayish brown silt loam 
about 5 inches thick. The subsurface layer is light 
brownish gray silt loam about 3 inches thick. The subsoil 
is about 16 inches thick. The upper part is grayish 
brown, very firm silty clay loam and silty clay, and the 
lower part is light brownish gray, firm, calcareous silty 
clay. The underlying material to a depth of 60 inches is 
light brownish gray, calcareous silty clay loam. It has few 
to common accumulations of salts and carbonate 
throughout. In some areas the dark surface layer is 
thicker. In other areas the surface layer is thinner. 

Included with this soil in mapping are small areas of 
Kyle soils and Slickspots. These inclusions make up less 
than 15 percent of any one mapped area. Kyle soils are 
on scattered slight rises. Their subsoil contains more 
clay than that of the Absted soil and is not sodium 
affected. The Slickspots are nearly bare and are low on 
the landscape. 
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Fertility is medium and the content of organic matter 
moderate in the Absted soil. Tilth is poor. The sodium 
affected subsoil adversely affects root growth. Available 
water capacity is moderate. Permeability is slow. Runoff 
also is slow. The shrink-swell potential is high. 

Most of the acreage is range. This soil is only fairly 
well suited to native grasses because of the dense 
claypan subsoil. The native vegetation dominantly is 
western wheatgrass, blue grama, and needleandthread. 
Overused areas are dominated by blue grama, 
buffalograss, and saltgrass. 

This soil is poorly suited to cultivated crops. The best 
suited crops are those that are tolerant of drought and 
sodium salts. Early maturing small grain is better suited 
than row crops. The main concerns in managing 
cropland are improving tilth, increasing the rate of water 
intake, and conserving moisture. Subsoiling helps to 
break up the dense claypan subsoil and increases the 
rate of water intake for a short time. Leaving crop 
residue on the surface, including grasses and legumes in 
the cropping system, and applying animal manure 
conserve moisture and improve tilth. Planting green 
manure crops also improves tilth and increases the 
content of organic matter. 

This soil is poorly suited to windbreaks and 
environmental plantings. Optimum growth, survival, and 
vigor are unlikely because of the dense, sodium affected 
subsoil. 

This soil is poorly suited to most kinds of building site 
development. The high shrink-swell potential is a 
limitation. Backfilling with sandy material, providing 
foundation drains, and diverting runoff away from the 
buildings help to prevent the structural damage caused 
by shrinking and swelling. Reinforcing foundations and 
footings also helps to prevent this damage. 

Because of the restricted permeability, this soil is 
poorly suited to septic tank absorption fields. These 
fields generally do not function well unless they are 
greatly enlarged. Sewage lagoons are a suitable 
alternative. 

The capability unit is IVs-2; Claypan range site. 


AaC—Alice tine sandy loam, 2 to 9 percent slopes. 
This deep, well drained, gently sloping and moderately 
sloping soil is on terraces and uplands. Areas are 
irregular in shape and 40 to 140 acres in size. Slopes 
are long and smooth. 

Typically, the surface layer is brown fine sandy loam 
about 10 inches thick. The subsoil is pale brown, very 
friable fine sandy loam about 12 inches thick. The 
underlying material to a depth of 60 inches is very pale 
brown, calcareous fine sandy loam and loamy very fine 
sand. In places, the surface layer is less than 7 inches 
thick and lime is at or near the surface. In some areas 
the underlying material is not calcareous. In other areas 
the subsoil contains more clay. 
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Included with this soil in mapping are small areas of 
Dwyer soils on the convex parts of the landscape. These 
Soils make up less than 10 percent of any one mapped 
area. They contain more sand between depths of 10 and 
40 inches than the Alice soil and have a lighter colored 
surface layer. 

Fertility is medium and the content of organic matter 
moderate in the Alice soil. Available water capacity is 
moderate. Permeability is moderately rapid. Runoff is 
slow. 

Most of the acreage is range. This soil is well suited to 
native grasses. The native vegetation dominantly is 
prairie sandreed, little bluestem, needleandthread, 
western wheatgrass, and sand bluestem. Overused 
areas are dominated by blue grama, needleandthread, 
sedges, and western wheatgrass. 

This soil is poorly suited to cultivated crops. Measures 
that control wind erosion and conserve moisture are the 
main management needs. Examples are leaving crop 
residue on the surface, minimizing tillage, including 
grasses and legumes in the cropping system, contour 
stripcropping, and establishing field windbreaks. 

This soil is well suited to windbreaks and 
environmental plantings. All climaticaily suited trees and 
shrubs grow well, except for those that require an 
abundant supply of moisture. Keeping crop residue on 
the surface during site preparation helps to control wind 
erosion. Planting on the contour helps to control water 
erosion. 

This soil is well suited to building site development, but 
the sides of shallow excavations tend to cave in unless 
they are shored. Septic tank absorption fields function 
well in this soil. 

The capability unit is IVe-7; Sandy range site. 


AbA—Altvan loam, 0 to 2 percent slopes. This well 
drained, nearly level soil is on terraces. It is moderately 
deep over gravelly sand. Areas are irregularly shaped or 
oblong and are 10 to 90 acres in size. Slopes are long 
and smooth. 

Typically, the surface layer is brown loam about 6 
inches thick. The subsoil is about 18 inches thick. It is 
brown, very friable loam in the upper part; brown, firm 
clay loam in the next part; and pale brown, very friable 
loam in the lower part. The upper 9 inches of the 
underlying material is white loam. The lower part to a 
depth of 60 inches is very pale brown, calcareous 
gravelly sand. The lower part of the subsoil and the 
upper part of the underlying material are calcareous and 
have many accumulations of lime. In some areas the 
subsoil contains more clay, and in other areas it contains 
less clay. In places the soil is redder throughout. 

Included with this soil in mapping are small areas of 
Alice and Satanta soils. These soils make up less than 
10 percent of any one mapped area. Alice soils contain 
less clay in the subsoil than the Altvan soil. Also, they 
are higher on the landscape. Satanta soils do not have 
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gravelly sand within a depth of 40 inches. They are in 
positions on the landscape similar to those of the Altvan 
soil. 

Fertility is medium and the content of organic matter 
moderate in the Altvan soil. Available water capacity is 
low or moderate. Permeability is moderate above the 
gravelly sand and very rapid in the gravelly sand. Runoff 
is slow. 

About half of the acreage is cropland. Unless irrigated, 
this soil is poorly suited to cultivated crops because it is 
somewhat droughty. Some areas are irrigated. Measures 
that conserve moisture are the main management 
needs. Examples are minimizing tillage and leaving crop 
residue on the surface. 

This soil is well suited to range. The native vegetation 
dominantly is western wheatgrass, green needlegrass, 
blue grama, and needleandthread. Overused areas are 
dominated by blue grama, needleandthread, and sedges. 

This soil is poorly suited to windbreaks and 
environmental plantings. Trees and shrubs can be 
established, but optimum survival, growth, and vigor are 
unlikely. 

This soil is well suited to most kinds of building site 
development, but the sides of shallow excavations tend 
to cave in unless they are shored. The soil readily 
absorbs the effluent from septic tank absorption fields, 
but it does not adequately filter the effluent. The poor 
filtering capacity may result in the pollution of ground 
water. The soil is a probable source of sand and gravel 
for use as road construction material. 

The capability unit is IVs-1; Silty range site. 


AbB—Altvan loam, 2 to 6 percent slopes. This well 
drained, gently sloping soil is on terraces. [ is 
moderately deep over gravelly sand. Areas are irregularly 
shaped or oblong and are 10 to 90 acres in size. Slopes 
are long and smooth. 

Typically, the surface layer is brown loam about 6 
inches thick. The subsoil is about 18 inches thick. It is 
brown, very. friablé loam in the upper part; brown, firm 
clay loam in the next part; and pale brown, very friable 
loam in the lower part. The upper 9 inches of the 
underlying material is white loam. The lower part to a 
depth of 60 inches is very pale brown, calcareous 
gravelly sand. The lower part of the subsoil and the 
upper part of the underlying material are calcareous and 
have many accumulations of lime. In some areas the 
subsoil contains more clay, and in other areas it contains 
less clay. In places the soil is redder throughout. 

Included with this soil in mapping are small areas of 
Alice and Satanta soils. These soils make up less than 
10 percent of any one mapped area. They do not have 
gravelly sand within a depth of 40 inches. They are in 
positions on the landscape similar to those of the Altvan 
soils. 

Fertility is medium and the content of organic matter 
moderate in the Altvan soil. Available water capacity is 
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low or moderate. Permeability is moderate above the 
gravelly sand and very rapid in the gravelly sand. Runoff 
is medium. 

About half of the acreage is cropland. Unless irrigated, 
this soil is poorly suited to cultivated crops. Some areas 
are irrigated. The main management needs are 
measures that control water erosion and conserve 
moisture. Examples are contour stripcropping, leaving 
crop residue on the surface, minimizing tillage, and 
including grasses and legumes in the cropping system. 

This soil is well suited to range. The native vegetation 
dominantly is western wheatgrass, green needlegrass, 
blue grama, and needleandthread. Overused areas are 
dominated by blue grama, needleandthread, and sedges. 

This soil is poorly suited to windbreaks and 
environmental plantings. Trees and shrubs can be 
established, but optimum survival, growth, and vigor are 
unlikely. Planting on the contour helps to conserve 
moisture. 

This soil is well suited to most kinds of building site 
development, but the sides. of shallow excavations tend 
to cave in unless they are shored. The soil readily 
absorbs the effiuent from septic tank absorption fields, 
but it does not adequately filter the effluent. The poor 
filtering capacity may result in the pollution of ground 
water. The soil is a probable source of sand and gravel 
for use as road construction material. 

The capability unit is IVe-2; Silty range site. 


Ap—Aquolis, nearly level. These deep, very poorly 
drained, nearly level soils are in slight depressions on 
flood plains and in upland swales where seepage water 
has accumulated. They are ponded part of the year. A 
meandering channel dissects most areas. Areas are 15 
to 100 acres in size and are long and narrow. 

Typically, the surface layer is dark grayish brown loam, 
but it ranges from foamy sand to clay. The underlying 
material is stratified fine sand to clay. In places a thin 
layer of partly decomposed organic material is at the 
surface. 

Fertility and the content of organic matter are high. 
Available water capacity also is high. A water table is at 
or near the surface most of the year. As much as 2.0 
feet of water ponds on the surface during some wet 
periods. Runoff is ponded. 

Most areas support native vegetation and are used as 
wetland wildlife habitat. The natural plant cover is a 
luxuriant stand of bulrushes, reedgrasses, and sedges. 
Many areas are potential sites for excavated ponds. 

These soils generally are unsuited to cultivated crops 
and to tame pasture and hay and windbreaks and 
environmental plantings. They are unsuitable as sites for 
buildings and sanitary facilities because of the ponding. 

The capability unit is Vllhw-1; no range site is assigned. 


Ar—Arvada loam. This deep, well drained, nearly 
level soil is on broad flats, in drainageways, and on 
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alluvial fans. It has a claypan subsoil and some 
microrelief. A meandering channel dissects some areas. 
Most areas are long and narrow and are 20 to 300 acres 
in size. 

Typically, the surface layer is light brownish gray loam 
about 1 inch thick. The subsoil is grayish brown and light 
brownish gray, firm, calcareous clay about 22 inches 
thick. The underlying material to a depth of 60 inches is 
light brownish gray, calcareous clay loam. It has 
common accumulations of lime and salts. in places shale 
is 20 to 40 inches from the surface. 

included with this soil iñ mapping are small areas of 
Kyle and Swanboy soils and Slickspots. These inclusions 
make up less than 10 percent of any one mapped area. 
Kyle and Swanboy soils do not have a sodium affected 
subsoil. They are in positions on the landscape similar to 
those of the Arvada soils. The Slickspots are nearly bare 
and are in scattered small depressions. 

Fertility and the content of organic matter are low in 
the Arvada soil. Tilth is poor. The sodium affected 
subsoil adversely affects root growth. Available water 
capacity is moderate. Permeability is very slow. Runoff is 
slow. The shrink-swell potential is high. 

Most of the acreage is range. This soil is poorly suited 
to native grasses because of the dense claypan subsoil 
near the surface. The native vegetation dominantly is 
blue grama, western wheatgrass, and buffalograss. 
Overused areas are dominated by blue grama, 
buffalograss, saltgrass, and weeds. Restricting use 
during wet periods helps to prevent surface compaction 
and deterioration of the plant community. 

This soil generally is not suited to cultivated crops or 
to tame pasture and hay and windbreaks and 
environmental plantings. The dense claypan subsoil near 
the surface is the main limitation. 

This soil is poorly suited to most kinds of building site 
development because of the high shrink-swell potential. 
It generally is unsuited to septic tank absorption fields 
because of restricted permeability. It is suitable, 
however, as a site for sewage lagoons. 

The capability unit is VIs-3; Thin Claypan range site. 


AsB—Ascalon fine sandy loam, 0 to 6 percent 
slopes. This deep, well drained, nearly level and gently 
sloping soil is on uplands. Areas are irregular in shape 
and 15 to 800 acres in size. Slopes are smooth. 

Typically, the surface layer is brown fine sandy loam 
about 3 inches thick. The subsoil is about 24 inches of 
brown, yellowish brown, and pale brown, very friable fine 
sandy loam and sandy clay loam. The underlying 
material to a depth of 60 inches is light gray, calcareous 
fine sandy loam. In some areas the subsoil contains less 
clay. in other areas it contains less sand and more silt 
and clay. 

Included with this soil in mapping are small areas of 
Dailey soils, which generally are on the higher, steeper 
parts of the landscape. These soils make up less than 
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10 percent of any one mapped area. They contain more 
sand and less clay throughout than the Ascalon soil. 

Fertility is medium and the content of organic matter 
moderate in the Ascalon soil. Available water capacity 
and permeability also are moderate. Runoff is medium. 

Most of the acreage is range. This soil is well suited to 
native grasses. The native vegetation dominantly is 
prairie sandreed, little bluestem, and needleandthread. 
Overused areas are dominated by blue grama, 
needieandthread, sedges, and western wheatgrass. 

Unless irrigated, this soil is poorly suited to cultivated 
crops. Some areas are irrigated. Measures that control 
wind erosion and conserve moisture are the main 
management needs. Examples are stripcropping, leaving 
crop residue on the surface, minimizing tillage, 
establishing field windbreaks, and including grasses and 
legumes in the cropping system. 

This soil is well suited to windbreaks and 
environmental plantings. All climatically suited trees and 
shrubs grow well, except for those that require an 
abundant supply of moisture. Keeping crop residue on 
the surface during site preparation helps to control wind 
erosion until the trees and shrubs are established. 

This soil is well suited to most kinds of building site 
development, but the sides of shallow excavations tend 
to cave in unless they are shored. Septic tank absorption 
fields function well in this soil. 

The capability unit is IVe-7; Sandy range site. 


AsC—Ascalon fine sandy loam, 6 to 9 percent 
slopes. This deep, well drained, moderately sloping soil 
is on uplands. Areas аге irregular in shape and 10 to 80 
acres in size. Slopes are smooth. 

Typically, the surface layer is brown fine sandy loam 
about 3 inches thick. The subsoil is about 24 inches of 
brown, yellowish brown, and pale brown, very friable fine 
sandy loam and sandy clay loam. The underlying 
material to a depth of 60 inches is light gray, calcareous 
fine sandy loam. In some areas the subsoil contains less 
clay. In other areas it contains less sand and more silt 
and clay. 

included with this soil in mapping are small areas of 
Dailey soils, which generally are on the higher, steeper 
parts of the landscape. These soils make up less than 
10 percent of any one mapped area. They contain more 
sand and less clay throughout than the Ascalon soil. 

Fertility is medium and the content of organic matter 
moderate in the Ascalon soil. Available water capacity 
and permeability also are moderate. Runoff is medium. 

Most of the acreage is range. This soil is well suited to 
native grasses. The native vegetation dominantly is little 
bluestem, prairie sandreed, and needleandthread. 
Overused areas are dominated by blue grama, 
needleandthread, sedges, and western wheatgrass. 

This soil is poorly suited to cultivated crops. Measures 
that control erosion and conserve moisture are the main 
management needs. Examples are minimizing tillage, 
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leaving crop residue on the surface, establishing field 

windbreaks, and including grasses and legumes in the 
cropping system. Contour stripcropping and terracing 

also help to control erosion. 

This soil is well suited to windbreaks and 
environmental plantings. All climatically suited trees and 
shrubs grow well, except for those that require an 
abundant supply of moisture. Keeping crop residue on 
the surface during site preparation helps to control wind 
erosion until the trees and shrubs are established. 
Planting on the contour helps to control water erosion. 

This soil is well suited to most kinds of building site 
development, but the sides of shallow excavations tend 
to cave in unless they are shored. Land shaping is 
needed on some building sites. Septic tank absorption 
fields function well in this soil. 

The capability unit is IVe-7; Sandy range site. 


Ba—Badland. This map unit consists mainly of 
eroding exposures of siltstone and shale around the 
head of drainageways on the sides of ridges and buttes. 
Slopes range from nearly level on the butte tops to very 
steep on the sides of entrenched drainageways. Vertical 
walls or escarpments several hundred feet high are 
common. Deep, narrow gullies are on the lower parts of 
the landscape. Areas are irregular in shape and 15 to 
120 acres in size. 

Included with the Badland in mapping are small areas 
of Epping, Orella, Samsil, and Schamber soils. These 
soils make up about 10 to 25 percent of any one 
mapped area. The silty Epping soils are shallow over 
siltstone bedrock. They are in an intermediate position 
on the landscape. The clayey Orella and Samsil soils are 
shallow over shale. They are on the lower parts of the 
landscape. The gravelly Schamber soils are on the 
higher parts of the landscape. 

Nearly all areas are used as wildlife habitat. These 
areas generally are scenic. They provide excellent 
opportunities for sightseeing and hiking. Some of the 
included soils are used for grazing. Many of these soils, 
however, are in isolated areas that are inaccessible to 
livestock. | 

This map unit generally is unsuited to cultivated crops 
and to tame pasture and hay and windbreaks and 
environmental plantings. It is unsuitable as a site for 
buildings and septic tank absorption fields because of 
the slope, a limited depth to bedrock, and restricted 
permeability. 

The capability unit is VIIIs-2; no range site is assigned. 


Bb—Bankard fine sandy loam. This deep, somewhat 
excessively drained, nearly level soil is on flood plains 
(fig. 6). It is occasionally flooded for brief periods. Areas 
are oblong and 10 to 130 acres in size. 

Typically, the surface layer is light brownish gray, 
calcareous fine sandy loam about 5 inches thick. The 
underlying material to a depth of 60 inches is light 
brownish gray, calcareous loamy sand stratified with thin 
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lenses of sandy loam and sand. In some areas adjacent 
to the stream channel, the soil contains very coarse 
sand and gravel throughout. In places it is hummocky. 

Included with this soil in mapping are small areas of 
Glenberg and Haverson soils. These soils make up less 
than 10 percent of any one mapped area. They contain. 
less sand between depths of 10 and 40 inches than the 
Bankard soil. Also, they are farther from the channels. 

Fertility and the content of organic matter are low in 
the Bankard soil. Available water capacity also is low. 
Permeability is rapid. Runoff is slow. 

Most of the acreage is range. This soil is well suited to 
native grasses. The native vegetation dominantly is sand 
bluestem, prairie sandreed, switchgrass, sand dropseed, 
sand sagebrush, and blue grama. Some areas support 
many cottonwoods and willows. Overused areas are 
dominated by sand dropseed and blue grama. After 
continued overuse, some areas are bare and blowouts 
are common. 

This soil generally is unsuited to cultivated crops 
because it is droughty and infertile. It is poorly suited to 
windbreaks and environmental plantings. Only 
evergreens and shrubs can be successfully grown. 
Planting the trees and shrubs directly in sod helps to 
control wind erosion. 

Because of the flooding, this soil generally is 
unsuitable as a site for buildings and sanitary facilities. 

The capability unit is Vle-8; Sands range site. 


Bc—Barnum silt loam. This deep, well drained, nearly 
level soil is on flood plains and low terraces along 
streams and drainageways. It is occasionally flooded for 
brief periods. Deep drainage channels dissect all areas, 
except for some of those on terraces. Areas are long 
and narrow and 10 to 150 acres in size. 

Typically, the surface layer is reddish yellow, 
calcareous silt loam about 5 inches thick. The underlying 
material to a depth of 60 inches is reddish yellow, 
calcareous silt loam stratified with fine sandy loam and 
very fine sandy loam. In some places the soil contains 
more sand. In other places jit is not so red. In some 
areas it is not flooded. 

Included with this soil in mapping are small areas of 
Tilford soils on the higher terraces. These soils make up 
less than 10 percent of any one mapped area. They 
contain less sand throughout than the Barnum soil and 
are not stratified. 

Fertility and the content of organic matter are low in 
the Barnum soil. Available water capacity is high. 
Permeability is moderate. Runoff is slow. 

Most of the acreage is range. This soil is well suited to 
native grasses. The native vegetation dominantly is big 
bluestem, western wheatgrass, little bluestem, and blue 
grama. А few trees and shrubs grow along the channels. 
Overused areas are dominated by Kentucky bluegrass, 
blue grama, buffalograss, and weeds. 
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Figure 6.—An area of Bankard fine sandy loam adjacent to a stream. 


This soil generally is not suited to cultivated crops 
because the meandering channels have dissected the 
landscape into many areas that are inaccessible or are 
too small for farming. The areas that are not dissected 
by the channels are cultivated. Tame hay is grown in 
some areas. 

This soil is well suited to windbreaks and 
environmental plantings. All climatically suited trees grow 
well. 

Because of the flooding, this soil generally is not 
suited to building site development and sanitary facilities. 
The higher areas that are not subject to flooding, 
however, are well suited to building site development 
and septic tank absorption fields. 

The capability unit is VIw-1; Loamy Terrace range site. 


BoA—Boneek silt loam, 0 to 2 percent slopes. This 
deep, well drained, nearly level soil is on uplands. Areas 
are irreguiar in shape and 20 to 80 acres in size. Slopes 
are long and smooth. 


Typically, the surface layer is brown silt loam about 6 
inches thick. The subsoil is brown, firm silty clay loam 
about 17 inches thick. It is calcareous in the lower part. 
The underlying material to a depth of 60 inches is very 
pale brown, calcareous loam. Accumulations of lime are 
in the lower part of the subsoil and the upper part of the 
underlying material. In some areas the soil is redder. In 
other areas the subsoil contains more sand. 


Fertility is medium and the content of organic matter 
moderate. Available water capacity is high. Permeability 
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is moderately slow. Runoff is slow. The shrink-swell 
potential is moderate. 

About half of the acreage is cropland. This soil is fairly 
well suited to cultivated crops. It is suitable for irrigation. 
Measures that conserve moisture are the main 
management needs. Examples are minimizing tillage and 
leaving crop residue on the surface. 

This soil is well suited to range. The native vegetation 
dominantly is western wheatgrass, blue grama, green 
needlegrass, and needleandthread. Overused areas are 
dominated by blue grama and sedges. 

This soil is well suited to windbreaks and 
environmental plantings. All climatically suited trees and 
shrubs grow well, except for those that require an 
abundant supply of moisture. 

This soil is only fairly well suited to building site 
development because of the moderate shrink-swell 
potential. Backfilling with sandy material, providing 
foundation drains, and diverting runoff away from the 
buildings, however, help to prevent the structural 
damage caused by shrinking and swelling. Reinforcing 
foundations and footings also helps to prevent this 
damage. The soil is only fairly well suited to septic tank 
absorption fields because of the restricted permeability. 
Enlarging the absorption area, however, helps to 
overcome the slow absorption of liquid waste. 

The capability unit is lllc-1; Silty range site. 


BoB—Boneek silt loam, 2 to 6 percent slopes. This 
deep, well drained, gently sloping soil is on uplands. 
Areas are irregular in shape and 10 to 200 acres in size. 
Slopes are smooth. 

Typically, the surface layer is brown silt loam about 6 
inches thick. The subsoil is brown, firm silty clay loam 
about 17 inches thick. It is calcareous in the lower part. 
The underlying material to a depth of 60 inches is very 
pale brown, calcareous loam. Accumulations of lime are 
in the lower part of the subsoil and the upper part of the 
underlying material. In some areas the subsoil contains 
more sand. In other areas it contains more silt and less 
clay. In places the soil is redder. 

Included with this soil in mapping are small areas of 
Butche soils on ridges and the sides of drainageways. 
These soils make up less than 10 percent of any one 
mapped area. They have bedrock within a depth of 20 
inches. 

Fertility is medium and the content of organic matter 
moderate in the Boneek soil. Available water capacity is 
high. Permeability is moderately slow. Runoff is medium. 
The shrink-swell potential is moderate. 

Most of the acreage is range. This soil is well suited to 
native grasses. The native vegetation dominantly is 
western wheatgrass, blue grama, needleandthread, and 
green needlegrass. Overused areas are dominated by 
blue grama and sedges. 

This soil is fairly well suited to cultivated crops. 
Measures that control erosion and conserve moisture 
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are the main management needs. Examples are farming 
on the contour, leaving crop residue on the surface, 
minimizing tillage, and including grasses and legumes in 
the cropping system. 

This soil is well suited to windbreaks and 
environmental plantings. All climatically suited trees and 
shrubs grow well, except for those that require an 
abundant moisture supply. Planting on the contour helps 
to control erosion. 

This soil is only fairly well suited to building site 
development because of the moderate shrink-swell 
potential. Backfilling with sandy material, providing 
foundation drains, and diverting runoff away from the 
buildings, however, help to prevent the structural 
damage caused by shrinking and swelling. Reinforcing 
foundations and footings also helps to prevent this 
damage. The soil is only fairly well suited to septic tank 
absorption fields because of the restricted permeability. 
Enlarging the absorption area, however, helps to 
overcome the slow absorption of liquid waste. 

The capability unit is llle-1; Silty range site. 


BpB—Boneek slit loam, bedrock substratum, 2 to 6 
percent slopes. This deep, weil drained, gently sloping 
soil is on uplands. Areas are irregular in shape and 10 to 
420 acres in size. Slopes are smooth. 

Typically, the surface layer is brown silt loam about 7 
inches thick. The subsoil is firm silty clay loam about 13 
inches thick. It is brown in the upper part and pale brown 
in the lower part. The underlying material is pale brown 
and very pale brown, calcareous clay loam about 21 
inches thick. Sandstone is below a depth of about 41 
inches. In places the subsoil contains less clay. 

Included with this soil in mapping are small areas of 
Butche and Paunsaugunt soils on ridges. These soils 
make up less than 10 percent of any one mapped area. 
They have bedrock within a depth of 20 inches. 

Fertility is medium and the content of organic matter 
moderate in the Boneek soil. Available water capacity is 
moderate. Permeability is moderately slow above the 
bedrock. Runoff is medium. The shrink-swell potential is 
moderate. 

Most of the acreage is range. This soil is well suited to 
native grasses. The native vegetation dominantly is 
western wheatgrass, blue grama, needleandthread, and 
green needlegrass. Overused areas are dominated by 
blue grama and sedges. 

This soil is fairly well suited to cultivated crops. 
Measures that control erosion and conserve moisture 
are the main management needs. Examples are farming 
on the contour, terracing, minimizing tillage, and 
including grasses and legumes in the cropping system. 

This soil is well suited to windbreaks and 
environmental plantings. All climatically suited trees and 
shrubs grow well, except for those that require an 
abundant supply of moisture. Planting on the contour 
helps to contro! erosion. 
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This soil is only fairly well suited to building site 
development because of the moderate shrink-swell 
potential. Backfilling with sandy material, providing 
foundation drains, and diverting runoff away from the 
buildings, however, help to prevent the structural 
damage caused by shrinking and swelling. Reinforcing 
foundations and footings also helps to prevent this 
damage. The soil is only fairly well suited to septic tank 
absorption fields because of the restricted permeability 
and the bedrock within a depth of 60 inches. Enlarging 
the absorption area helps to overcome these limitations. 

The capability unit is Ille-1; Silty range site. 


BrD—Broadhurst clay, 2 to 15 percent slopes. This 
deep, well drained, gently sloping to strongly stoping soil 
is on alluvial fans and terraces. Areas are irregular in 
shape and 15 to 180 acres in size. Slopes are short. 
Deep gullies are in many areas. 

Typically, the surface layer is grayish brown clay about 
4 inches thick. The underlying material to a depth of 60 
inches is grayish brown and light brownish gray, very firm 
clay. In some areas salts are within 15 inches of the 
surface. In other areas the soil is not so dense. 

Fertility and the content of organic matter are low. 
Tilth is very poor. Available water capacity is low or 
moderate. Permeability is very slow. Runoff is medium or 
rapid. The shrink-swell potential is very high. When dry, 
the soil has many cracks 1/2 inch to 2 inches wide 
throughout. It is very strongly acid in the surface layer 
and extremely acid in the lower part of the underlying 
material. 

Although all of the acreage is range, this soil is poorly 
Suited to native grasses. The native vegetation 
dominantly is western wheatgrass and green 
needlegrass. Overused areas are dominated by a sparse 
stand of western wheatgrass and annuals. 

This soil generally is unsuited to cultivated crops and 
to windbreaks and environmental plantings. The main 
limitation is the very poor tilth caused by the high 
content of clay and the low content of organic matter. 

This soil is poorly suited to building site development 
because of the very high shrink-swell potential. Specially 
designing foundations and footings helps to prevent the 
structural damage caused by shrinking and swelling. The 
Soil generally is unsuitable as a septic tank absorption 
field because of the restricted permeability. It is suitable 
as a site for sewage lagoons, but land shaping is needed 
in the steeper areas. 

The capability unit is Vis-6; Dense Clay range site. 


BuB—Bufton silty clay loam, 2 to 6 percent slopes. 
This deep, well drained, gently sloping soil is on uplands. 
Areas are irregular in shape and 15 to 150 acres in size. 
Slopes are short and smooth. 

Typically, the surface layer is light brownish gray silty 
clay loam about 3 inches thick. The subsoil is light 
brownish gray and light gray, firm, calcareous silty clay 
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loam about 21 inches thick. The underlying material to a 
depth of 60 inches is very pale brown, calcareous silty 
clay loam. 

Included with this soil in mapping are small areas of 
Orella soils on the higher parts of the landscape. These 
soils make up less than 10 percent of any one mapped 
area. They are 10 to 20 inches deep over shale. 

Fertility and the content of organic matter are low in 
the Bufton soil. Available water capacity is moderate. 
Permeability is slow. Runoff is medium. The shrink-swell 
potential is high. 

All of the acreage is range. This soil is well suited to 
native grasses. The native vegetation dominantly is 
western wheatgrass, blue grama, and green needlegrass. 
Overused areas are dominated by blue grama and 
buffalograss. 

This soil is poorly suited to cultivated crops. 
Controlling erosion, improving fertility, and increasing the 
content of organic matter are the main management 
concerns. Leaving crop residue on the surface and 
including grasses and legumes in the cropping system 
improve fertility and increase the content of organic 
matter. Farming on the contour, terracing, and minimizing 
tillage help to control erosion. 

This soil is only fairly well suited to windbreaks and 
environmental plantings. Most of the climatically suited 
trees and shrubs can be established, but optimum 
growth, survival, and vigor are unlikely. Planting on the 
contour helps to control erosion and conserves moisture. 

This soil is poorly suited to building site development 
because of the high shrink-sweil potential. Backfilling 
with sandy material, providing foundation drains, and 
diverting runoff away from the buildings, however, help to 
prevent the structural damage caused by shrinking and 
swelling. Reinforcing foundations and footings also helps 
to prevent this damage. The soil is poorly suited to 
septic tank absorption fields because of the restricted 
permeability. These fields generally do not function 
properly unless they are greatly enlarged. Sewage 
lagoons are a suitable alternative, but land shaping is 
needad in the steeper areas. 

The capability unit is IVe-3; Clayey range site. 


BvD—Butche-Boneek complex, 3 to 15 percent 
slopes. These well drained, gently sloping to strongly 
sloping soils are on uplands. The shallow Butche soil is 
on the higher, steeper parts of the landscape. It 
generally has a few scattered stones on the surface. The 
deep Boneek soil is on the lower parts of the landscape. 
Areas are irregular in shape and 20 to 350 acres in size. 
They are 55 to 70 percent Butche soil and 15 to 35 
percent Boneek soil. The two soils occur as areas so 
closely intermingled or so small that mapping them 
separately is not practical. 

Typically, the surface layer of the Butche soil is brown 
fine sandy loam about 4 inches thick. The underlying 
material is light yellowish brown channery fine sandy 
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loam about 5 inches thick. Very pale brown hard 
sandstone is at a depth of about 9 inches. In some 
areas lime is at or near the surface. In other areas the 
Soil contains more clay throughout. 

Typically, the surface layer of the Boneek soil is brown 
silt loam about 7 inches thick. The subsoil is firm silty 
clay loam about 13 inches thick. It is brown in the upper 
part and pale brown and calcareous in the lower part. 
The underlying material is very pale brown, calcareous 
clay loam about 21 inches thick. Sandstone is at a depth 
of about 41 inches. In some areas the subsoil contains 
more sand. In other areas the soil is not so brown. 

Included with these soils in mapping are small areas of 
Mathias soils and Rock outcrop. These inclusions make 
up less than 15 percent of any one mapped area. The 
deep Mathias soils have many rocks and boulders 
throughout and contain less clay in the subsoil than the 
Boneek soil. They are on the steeper south- and west- 
facing slopes. The Rock outcrop is on the higher, 
steeper parts of the landscape. 

Fertility and the content of organic matter are low in 
the Butche soil. Fertility is medium and the content of 
organic matter moderate in the Boneek soil. Available 
water capacity is very low and permeability moderate in 
the Butche soil. Available water capacity is high and 
permeability moderately slow in the Boneek soil. Runoff 
is medium on both soils. 

All areas support native grasses and are used for 
grazing. This map unit is fairly well suited to range. The 
native vegetation on the Butche soil dominantly is little 
bluestem, prairie sandreed, needieandthread, and 
western wheatgrass. That on the Boneek soil dominantly 
is western wheatgrass, green needlegrass, 
needleandthread, and blue grama. Overused areas are 
dominated by blue grama and sedges. 

This map unit is generally unsuited to cultivated crops 
because the Butche soil is too shallow. The Boneek soil 
is better suited than the Butche soil, but it cannot be 
farmed separately because it occurs as areas too closely 
intermingled with areas of the Butche soil. The Boneek 
soil also is better suited to windbreaks and 
environmental plantings. Trees and shrubs grow well on 
the Boneek soil, but optimum growth and survival are 
unlikely on the Butche soil. Planting on the contour helps 
to control erosion and conserves moisture. 

Because it is shallow over bedrock, the Butche soil 
generally is unsuited to building site development and 
septic tank absorption fields. The Boneek soil is only 
fairly well suited to building site development because of 
the moderate shrink-swell potential. Backfilling with 
sandy material, providing foundation drains, and diverting 
runoff away from the buildings, however, help to prevent 
the structural damage caused by shrinking and swelling. 
Reinforcing foundations and footings also helps to 
prevent this damage. The Boneek soil is only fairly well 
suited to septic tank absorption fields because of the 
restricted permeability. Enlarging the absorption area, 
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however, helps to overcome the slow absorption of liquid 
waste. 

The Butche soil is in capability unit Vis-2, Shallow 
range site; the Boneek soil is in capability unit IVe-1, Silty 
range site. 


CnD—Colby-Norka silt loams, 6 to 15 percent 
slopes. These deep, well drained, moderately sloping 
and strongly sloping soils are in slightly convex areas on 
uplands. The strongly sloping Colby soil is on the higher, 
steeper ridgetops. The moderately sloping Norka soil is 
on side slopes. Areas are irregular in shape and 15 to 
280 acres in size. They are 40 to 60 percent Colby soil 
and 30 to 45 percent Norka soil. The two soils occur as 
areas so closely intermingled or so small that mapping 
them separately is not practical. 

Typically, the surface layer of the Colby soil is brown, 
calcareous silt loam about 4 inches thick. Below this is а 
transition layer of pale brown, calcareous silt loam about 
3 inches thick. The upper part of the underlying material 
is very pale brown, calcareous silt loam. The lower part 
to a depth of 60 inches is pale brown, calcareous loam. 
In places the soil contains less clay throughout. 

Typically, the surface layer of the Norka soil is brown 
silt loam about 4 inches thick. The subsoil is about 11 
inches thick. It is brown, very friable silt loam in the 
upper part; grayish brown, friable silty clay loam in the 
next part; and light gray, very friable, calcareous silt loam 
in the lower part. The underlying material to a depth of 
60 inches is light gray silt loam. In places siltstone 
bedrock is 20 to 40 inches from the surface. 

Included with these soils in mapping are small areas of 
Ascalon soils. These included soils make up less than 
15 percent of any one mapped area. They contain more 
sand in the subsoil than the Colby and Norka soils. They 
are in positions on the landscape similar to those of the 
Colby and Norka soils. 

Fertility and the content of organic matter are low in 
the Colby soil. Fertility is medium and the content of 
organic matter moderate in the Norka soil. Available 
water capacity is high in both soils. Permeability is 
moderate. Runoff is medium. 

About half of the acreage is range. The Colby soil is 
fairly well suited and the Norka soil well suited to native 
grasses. The native vegetation on the Colby soil 
dominantly is blue grama, needlegrasses, little bluestem, 
sideoats grama, and western wheatgrass. That on the 
Norka soil dominantly is western wheatgrass, blue 
grama, and green needlegrass. Overused areas are 
dominated by needleandthread, sedges, and blue grama. 

This map unit is generally unsuited to cultivated crops 
because the Colby soil is strongly sloping and 
calcareous. The Norka soil is better suited, but it cannot 
be farmed separately because it occurs as areas too 
closely intermingled with areas of the Colby soil. The 
Norka soil also is better suited to windbreaks and 
environmental plantings. Trees and shrubs grow well on 
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the Norka soil, but optimum growth and survival are 
unlikely on the Colby soil. Planting on the contour helps 
to control erosion and conserves moisture. 

The Norka soil is well suited to most kinds of building 
site development. The Colby soil is less well suited 
because it is steeper. Extensive land leveling is needed. 
Both soils are only fairly well suited to septic tank 
absorption fields because of the restricted permeability. 
Enlarging the absorption area, however, helps to 
overcome the slow absorption of liquid waste. 

The Colby soil is in capability unit Vle-3, Thin Upland 
range site; the Norka soil is in capability unit IVe-1, Silty 
range site. 


DaB—Dalley fine sand, 0 to 6 percent slopes. This 
deep, somewhat excessively drained, nearly level and 
gently sloping soil is on uplands. Areas are irregular in 
shape and 15 to 900 acres in size. Slopes are long and 
smooth. 

Typically, the surface layer is dark grayish brown fine 
sand about 9 inches thick. The subsurface layer is brown 
fine sand about 5 inches thick. The underlying material 
to a depth of 60 inches is fine sand. It is grayish brown 
in the upper part and pale brown in the lower part. In 
places the surface layer is not so dark. In some areas 
the dark colors extend to a depth of more than 20 
inches. 

Included with this soil in mapping are small areas of 
Ascalon and Jayem soils. These soils make up less than 
10 percent of any one mapped area. Ascalon soils 
contain more clay in the subsoil than the Dailey soil, and 
Jayem soils contain less sand in the subsoil. Both soils 
are in positions on the landscape similar to those of the 
Dailey soil. 

Fertility and the content of organic matter are low in 
the Dailey soil. Available water capacity also is low. 
Permeability is rapid. Runoff is slow. 

Most of the acreage is range. This soil is well suited to 
native grasses. The native vegetation dominantly is little 
bluestem, prairie sandreed, sand bluestem, blue grama, 
and needlegrass. Overused areas are dominated by blue 
grama and sand dropseed. After continued overuse, bare 
areas are common and blowouts form in places. 

This soil generally is unsuited to cultivated crops 
because it is droughty, very sandy, and infertile. The 
abrasive action of blowing sand destroys seedlings 
before they are established. 

This soil is poorly suited to windbreaks and 
environmental plantings. Only evergreens and shrubs 
can be successfully established. Planting the trees and 
shrubs directly in sod helps to control wind erosion. 

This soil is well suited to building site development, but 
the sides of shallow excavations tend to cave in unless 
they are shored. The soil readily absorbs the effluent 
from septic tank absorption fields, but it does not 
adequately filter the effluent. The poor filtering capacity 
may result in the pollution of ground water. 
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The capability unit is Vle-10; Sands range site. 


DaC—Dailey fine sand, 6 to 12 percent slopes. This 
deep, somewhat excessively drained, moderately sloping 
and strongly sloping soil is on uplands. Areas are 
irregular in shape and 15 to 340 acres in size. Slopes 
are smooth. 

Typically, the surface layer is dark grayish brown fine 
sand about 9 inches thick. The subsurface layer is brown 
fine sand about 5 inches thick. The underlying material 
to a depth of 60 inches is fine sand. It is grayish brown 
in the upper part and pale brown in the lower part. In 
places the surface layer is not so dark. 

Included with this soil in mapping are small areas of 
Ascalon and Jayem soils. These soils make up less than 
10 percent of any one mapped area. Ascalon soils 
contain more clay in the subsoil than the Dailey soil. 
They are in positions on the landscape similar to those 
of the Dailey soil. Jayem soils contain less sand in the 
subsoil than the Dailey soil. They are on the lower, less 
sloping parts of the landscape. 

Fertility and the content of organic matter are low in 
the Dailey soil. Available water capacity also is low. 
Permeability is rapid. Runoff is slow. 

Most of the acreage is range. This soil is well suited to 
native grasses. The native vegetation dominantly is little 
bluestem, prairie sandreed, sand bluestem, blue grama, 
and needlegrass. Overused areas are dominated by blue 
grama and sand dropseed. After continued overuse, bare 
areas are common and blowouts form in places. 

This soil generally is unsuited to cultivated crops 
because it is droughty, very sandy, and infertile. The 
abrasive action of blowing sand destroys seedlings 
before they are established. 

This soil is poorly suited to windbreaks and 
environmental plantings. Only evergreens and shrubs 
can be successfully established. Planting the trees and 
shrubs directly in sod helps to control wind erosion. 

This soil is only fairly well suited to building site 
development because of the slope. Land shaping is 
needed in most areas. Because the cut areas are very 
sandy, revegetating is difficult. The buildings should be 
designed to conform to the natural slope of the land. 
Shallow excavations tend to cave in unless they are 
shored. The soil readily absorbs the effluent from septic 
tank absorption fields, but it does not adequately filter 
the effluent. The poor filtering capacity may result in the 
pollution of ground water. 

The capability unit is Vle-10; Sands range site. 


DwA—Dwyer loamy fine sand, 0 to 2 percent 
slopes. This deep, somewhat excessively drained, nearly 
level soil is on broad terraces and uplands. Areas are 
irregular in shape and 20 to 250 acres in size. Slopes 
are long and smooth. 

Typically, the surface layer is light brownish gray loamy 
fine sand about 6 inches thick. The underlying material 
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to a depth of 60 inches is pale brown, calcareous loamy 
fine sand. In some areas the soil is dark to a depth of 
more than 20 inches. In places lime is leached to a 
depth of more than 40 inches. 

Included with this soil in mapping are small areas of 
Alice soils. These soils make up less than 10 percent of 
any one mapped area. They contain less sand 
throughout than the Dwyer soil and have a thicker, 
darker surface layer. 

Fertility and the content of organic matter are low in 
the Dwyer soil. Available water capacity also is low. 
Permeability is rapid. Runoff is very slow. 

Most of the acreage is range. This soil is well suited to 
native grasses. The native vegetation dominantly is 
needleandthread, prairie sandreed, blue grama, and 
western wheatgrass. Overused areas are dominated by 
blue grama, sand dropseed, and sedges. After continued 
overuse, bare areas are common and blowouts form in 
places. 

This soil is poorly suited to cultivated crops. Measures 
that control wind erosion and conserve moisture are the 
main management needs. Examples are minimizing 
tillage, leaving crop residue on the surface, including 
grasses and legumes in the cropping system, 
stripcropping, and planting field windbreaks. 

This soil is poorly suited to windbreaks and 
environmental plantings. Only evergreens and shrubs 
can be successfully established. Planting the trees and 
shrubs directly in sod helps to control wind erosion. 

This soil is wel! suited to building site development, but 
the sides of shallow excavations tend to cave in unless 
they are shored. The soil readily absorbs the effluent 
from septic tank absorption fields, but it does not 
adequately filter the effiuent. The poor filtering capacity 
may result in the pollution of ground water. 

The capability unit is IVe-4; Sandy range site. 


DwB—Dwyer loamy fine sand, 2 to 6 percent 
slopes. This deep, somewhat excessively drained, gently 
sloping soil is on uplands. Areas are irregular in shape 
and 20 to 200 acres in size. Slopes generally are long 
and smooth. In some areas, however, the surface is 
hummocky. In places it is uneven because it is eroded. 

Typically, the surface layer is light brownish gray loamy 
fine sand about 6 inches thick. The underlying material 
to a depth of 60 inches is pale brown, calcareous loamy 
fine sand. In places lime is leached to a depth of more 
than 40 inches. In some areas slopes are as much as 9 
percent. 

Included with this soil in mapping are small areas of 
Alice and Ascalon soils. These soils make up less than 
10 percent of any one mapped area. They contain less 
sand throughout than the Dwyer soil and have a thicker, 
darker surface layer. They are in positions on the 
landscape similar to those of the Dwyer soil. 
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Fertility and the content of organic matter are low in 
the Dwyer soil. Available water capacity also is low. 
Permeability is rapid. Runoff is very slow. 

Most of the acreage is range. This soil is well suited to 
native grasses. The native vegetation dominantly is 
needleandthread, prairie sandreed, blue grama, and 
western wheatgrass. Overused areas are dominated by 
blue grama, sand dropseed, and sedges. After continued 
overuse, bare areas are common and blowouts form in 
places. 

This soil generally is unsuited to cultivated crops 
because it is droughty, sandy, and infertile. Also, it is 
subject to severe wind erosion if cropped. 

This soil is poorly suited to windbreaks and 
environmental plantings. Only evergreens and shrubs 
can be successfully established. Planting the trees and 
shrubs directly in sod helps to control wind erosion. 

This soil is well suited to most kinds of building site 
development, but the sides of shallow excavations tend 
to cave in unless they are shored. The soil readily 
absorbs the effluent from septic tank absorption fields, 
but it does not adequately filter the effluent. The poor 
filtering capacity may result in the pollution of ground 
water. 

The capability unit is Vle-9; Sandy range site. 


DwE—Dwyer loamy fine sand, 6 to 25 percent 
Slopes. This deep, somewhat excessively drained, 
moderately sloping to moderately steep soil is on 
upiands. Areas are irregular in shape and 20 to 280 
acres in size. Slopes are short and rough or broken. 
They generally are dissected by gullies and 
drainageways. 

Typically, the surface layer is light brownish gray loamy 
fine sand about 6 inches thick. The underlying material 
to a depth of 60 inches is pale brown, calcareous loamy 
fine sand. In places lime is leached to a depth of more 
than 40 inches. 

Fertility and the content of organic matter are low. 
Available water capacity also is low. Permeability is 
rapid. Runoff is very slow. 

All of the acreage is range. This soil is well suited to 
native grasses. The native vegetation dominantly is 
needleandthread, prairie sandreed, blue grama, and 
western wheatgrass. Overused areas are dominated by 
blue grama, sand dropseed, and sedges. After continued 
overuse, bare areas are common and blowouts form in 
places. 

This soil is generally unsuited to cultivated crops and 
windbreaks and environmental plantings. |! generally is 
too steep and is too erosive. 

This soil is poorly suited to building site development 
because of the slope. The less sloping areas should be 
selected as building sites. The sides of shallow 
excavations tend to cave in unless they are shored. The 
Soil generally is too steep for septic tank absorption 
fields to function properly. In the less sloping areas, it 
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readily absorbs but does not adequately filter the 
effluent. The poor filtering capacity may result in the 
pollution of ground water. 

The capability unit is Vile-3; Sandy range site. 


EaC—Eckley loam, 0 to 9 percent slopes. This well 
drained, nearly level to gently sloping soil is on terraces. 
Areas are irregular in shape and 10 to 125 acres in size. 
Slopes are short and smooth. 

Typically, the surface layer is grayish brown loam 
about 4 inches thick. The subsoil is brown, friable clay 
loam about 8 inches thick. The underlying material to a 
depth of 60 inches is brown, calcareous gravelly sand. In 
some areas the gravelly sand is 20 to 40 inches from the 
surface. 

Included with this soil in mapping are small areas of 
Pierre, Schamber, and Zigweid soils. These soils make 
up less than 10 percent of any one mapped area. Pierre 
soils contain more clay in the subsoil than the Eckley soil 
and are underlain by shale. Their position on the 
landscape is similar to that of the Eckley soil. Schamber 
soils have a thinner, lighter colored surface layer and 
contain less silt and clay throughout than the Eckley soil. 
Also, they are slightly higher on the landscape. Zigweid 
soils are not underlain by gravelly sand. They are in 
positions on the landscape similar to those of the Eckley 
soil. . 

Fertility is medium and the content of organic matter 
moderate in the Eckley soil. Available water capacity is 
low. Permeability is moderate in the subsoil and rapid in 
the underlying material. Runoff is medium. 

Most of the acreage is range. This soil is poorly suited 
to native grasses, however, because it is droughty. The 
native vegetation dominantly is blue grama, western 
wheatgrass, needleandthread, and sedges. Overused 
areas are dominated by blue grama, needleandthread, 
and sedges. 

This soil generally is unsuited to cultivated crops and 
poorly suited to windbreaks and environmental plantings 
because it is droughty. 

This soil is well suited to most kinds of building site 
development, but the sides of shallow excavations tend 
to cave in unless they are shored. The soil readily 
absorbs the effluent from septic tank absorption fields, 
but it does not adequately filter the effluent. The poor 
filtering capacity may result in the pollution of ground 
water. 

The capability unit is Vls-4; Shallow to Gravel range 
site. 


Ga—Glenberg fine sandy loam. This deep, well 
drained, nearly level, calcareous soil is on low terraces 
and flood plains. It is subject to rare flooding for very 
brief periods. Areas are irregular in shape and 10 to 350 
acres in size. Slopes are long and smooth. 

Typically, the surface layer is light brownish gray, 
calcareous fine sandy loam about 6 inches thick. The 
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underlying material to a depth of 60 inches is light 
brownish gray, calcareous fine sandy loam stratified with 
thin layers of very fine sandy loam, silt loam, and 
gravelly sandy loam. In some areas slopes are as much 
as ? percent. In places the soil contains more clay and 
less sand. 

Included with this soil in mapping are small areas of 
Bankard soils. These soils make up less than 10 percent 
of any one mapped area. They contain more sand 
between depths of 10 and 40 inches than the Glenberg 
soil. Also, they are nearer the stream channel. 

Fertility and the content of organic matter are low in 
the Glenberg soil. Available water capacity also is low. 
Permeability is moderately rapid. Runoff is slow. 

About half of the acreage is range. This soil is well 
suited to native grasses. Cottonwoods in some of the 
lower areas provide protection for livestock and wildlife. 
The native vegetation dominantly is sand bluestem, little 
bluestem, and prairie sandreed. Overused areas are 
dominated by sand dropseed, needleandthread, blue 
grama, and western wheatgrass. 

Unless irrigated, this soil is poorly suited to cultivated 
crops. Most of the cultivated areas are irrigated. Corn, 
small grain, and alfalfa are the main crops. The high 
content of lime in the surface layer adversely affects the 
availability of plant nutrients. In some years the soil is 
flooded, but damage generally is minor. Measures that 
control wind erosion, conserve moisture, increase the 
content of organic matter, and improve fertility are the 
main management needs. Examples are minimizing 
tillage, leaving crop residue on the surface, and including 
grasses and legumes in the cropping system. 

This soil is well suited to windbreaks and 
environmental plantings. Al! climatically suited trees and 
shrubs grow well. 

Because of the flooding, this soil- generally is 
unsuitable as a site for buildings and sanitary facilities. 

The capability unit is IVe-6; Loamy Terrace range site. 


GrE—Grummit-Rock outcrop complex, 3 to 40 
percent slopes. This map unit occurs as areas of a 
shallow, well drained, gently sloping to steep Grummit 
soil closely intermingled with areas of Rock outcrop. It is 
on uplands that generally are dissected by gullies. The 
Grummit soil is on the less sloping parts of the 
landscape. Areas are irregular in shape and 15 to 80 
acres in size. They are 55 to 75 percent Grummiit soil 
and 20 to 40 percent Rock outcrop. The Grummit soil 
and Rock outcrop occur as areas so intermingled that 
mapping them separately is not practical. 

Typically, the surface layer of the Grummit soil is light 
brownish gray, very strongly acid clay about 4 inches 
thick. The underlying material is grayish brown, extremely 
acid shaly clay about 7 inches thick. Light gray, 
extremely acid shale is at a depth of about 11 inches. In 
some areas the shale is more than 20 inches from the 
surface. In other areas the soil is calcareous throughout. 
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The Rock outcrop is soft, light gray, extremely acid 
shale. 

Included with the Grummit soil and Rock outcrop in 
mapping are small areas of Broadhurst and Snomo soils. 
These included soils make up less than 10 percent of 
any one mapped area. Broadhurst soils are gently 
sloping to strongly sloping and are on fans and terraces. 
They have a dense subsoil and are more than 40 inches 
deep over shale. Snomo soils also are more than 40 
inches deep over shale. They are in the lower, flatter 
areas. 

Fertility and the content of organic matter are low in 
the Grummit soil. Available water capacity is very low. 
Permeability is moderate. Runoff is medium. The shrink- 
swell potential is high. 

All of the acreage is range. The Grummit soil is fairly 
well suited to native grasses. The Rock outcrop supports 
little or no vegetation (fig. 7). The native vegetation on 
the Grummit soil dominantly is little bluestem, western 
wheatgrass, sideoats grama, and blue grama. А sparse 
stand of stunted ponderosa pine grows in some areas. 
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Overused areas are dominated by blue grama and 
sedges. After continued overuse, the grasses are sparse 
and annuals and bare areas are more extensive. 

This map unit is generally unsuited to cultivated crops 
and to windbreaks and environmental plantings, building 
site development, and septic tank absorption fields 
because of the limited depth to shale and the slope. 


The Grummit soil is in capability unit Vlle-5, Shallow 
Clay range site; the Rock outcrop is in capability unit 
Vills-1 and is not assigned to a range site. 


GsD—Grummit-Snomo clays, 3 to 15 percent 
slopes. These well drained, gently sloping to strongly 
sloping soils are in areas on uplands where slopes are 
long and are rough or broken. The shallow Grummit soil 
is on the more sloping parts of the landscape. The deep 
Snomo soil is on the lower, less sloping parts. The more 
sloping areas commonly are dissected by deep, steep- 
walled gullies and short canyons. Areas are irregular in 
shape and 15 to 130 acres in size. They are about 50 to 


Figure 7.—Sparse vegetation in an area of Grummit-Rock outcrop complex, 3 to 40 percent slopes. 
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65 percent Grummit soil and 20 to 30 percent Snomo 
soil. The two soils occur as areas so closely intermingled 
or so small that mapping them separately is not 
practical. 

Typically, the surface layer of the Grummit soil is light 
brownish gray, very strongly acid clay about 4 inches 
thick. The underlying material is grayish brown, extremely 
acid shaly clay about 7 inches thick. Light gray, 
extremely acid shale is at a depth of about 11 inches. In 
some areas the shale is more than 20 inches from the 
surface. In other areas the soil is calcareous throughout. 

Typically, the surface layer of the Snomo soil is light 
brownish gray clay about 7 inches thick. The subsoil is 
pale brown, friable clay about 31 inches thick. The upper 
part of the underlying material is pale brown clay. The 
lower part to a depth of 60 inches is light brownish gray 
shaly clay. In places shale is within a depth of 40 inches. 
In some areas the soil is calcareous throughout and is 
20 to 40 inches, deep over shale. 

Included with these soils in mapping are small areas of 
Broadhurst soils and Rock outcrop. The included soils 
and Rock outcrop make up less than 15 percent of any 
one mapped area. Broadhurst soils have a dense 
subsoil. The Rock outcrop is shale bedrock on ridgetops 
and steep slopes. 

Fertility and the content of organic matter are low in 
the Grummit soil. Fertility is low and the content of 
organic matter moderate in the Snomo soil. Available 
water capacity is very low in the Grummit soil and low in 
the Snomo soil. Permeability is moderate in both soils. 
Runoff is slow. The shrink-swell potential is high. 

Most of the acreage is range. These soils are fairly 
well suited to native grasses. The native vegetation 
dominantly is little bluestem, western wheatgrass, 
sedges, and sideoats grama. A sparse stand of 
ponderosa pine and bur oak grows in most areas. 
Overused areas are dominated by blue grama and 
sedges. 

These soils generally are too steep and too shallow 
for cultivated crops and windbreaks and environmental 
plantings. Also, the extreme acidity adversely affects the 
availability of plant nutrients. 

These soils are poorly suited to most kinds of building 
site development. The high shrink-swell potential is the 
main limitation. The shallowness to shale in the Grummit 

. Soil is an additional limitation. The Grummit soil generally 
is unsuited to septic tank absorption fields because it is 
shallow over bedrock. The Snomo soil is only fairly well 
Suited because of the restricted permeability and the 
slope. 

The Grummit soil is in capability unit Vle-12, Shallow 
Clay range site; the Snomo soil is in capability unit Vle-4, 
Clay Savannah range site. 


Ha—Haverson loam. This deep, well drained, nearly 
level soil is on flood plains. It is subject to rare flooding. 
Many areas are dissected by meandering channels. 


Soil survey 


Areas are oblong or long and narrow and are 10 to 190 
acres in size. Slopes are long and smooth. 

Typically, the surface layer is grayish brown, 
calcareous loam about 6 inches thick. The underlying 
material to a depth of 60 inches is grayish brown, 
calcareous, stratified loam, clay loam, silt loam, fine 
sandy loam, loamy fine sand, and loamy sand. In places 
the soil is redder. In some areas it contains less clay 
between depths of 10 and 40 inches. 

Included with this soil in mapping are small areas of 
Kyle and Lohmiller soils. These soils make up less than 
10 percent of any one mapped area. Kyle soils are not 
stratified and contain more clay throughout than the 
Haverson soil. They are near the uplands. Lohmiller soils 
contain more clay between depths of 10 and 40 inches 
than the Haverson soil. They are on the lower parts of 
the flood plain. 

Fertility and the content of organic matter are low in 
the Haverson soil. Available water capacity is high. 
Permeability is moderate. Runoff is slow. 

About half of the acreage is range. This soil is well 
suited to native grasses. The native vegetation 
dominantly is western wheatgrass, green needlegrass, 
and blue grama. Overused areas are dominated by blue 
grama, sedges, and needleandthread. 

This soil is fairly well suited to cultivated crops in areas 
that are not dissected by channels. Some areas are 
irrigated. Alfalfa and small grain are the main crops. The 
high content of lime in the surface layer adversely 
affects the availability of plant nutrients. Measures that 
conserve moisture, improve fertility, increase the content 
of organic matter, and control wind erosion are the main 
management needs. Examples are minimizing tillage, 
including grasses and legumes in the cropping system, 
and leaving crop residue on the surface. 

This soil is well suited to windbreaks and 
environmental plantings. All climatically suited trees and 
shrubs grow well. 

Because of the flooding, this soil generally is 
unsuitable as a site for buildings and sanitary facilities. 

The capability unit is lllc-2; Loamy Terrace range site. 


HbB—Haverson Varlant loam, 3 to 9 percent 
slopes. This deep, well drained, gently undulating to 
gently rolling soil is on the foot slopes of steep rocky 
hills and mountains. It is subject to rare flooding. Areas 
commonly are dissected by deep gullies and channels. 
They are long and narrow and 25 to 70 acres in size. 
Slopes are short and are rough or broken. 

Typically, the surface layer is dark grayish brown loam 
about 3 inches thick. The subsurface layer is dark 
grayish brown, calcareous gravelly loam about 3 inches 
thick. The underlying material to a depth of 60 inches is 
reddish brown, calcareous, stratified gravelly sandy loam 
and loam. 

Included with this soil in mapping are small areas of 
Barnum and Nevee soils. These soils make up less than 
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10 percent of any one mapped area. Barnum soils have 
fewer coarse fragments between depths of 10 and 40 
inches than the Haverson Variant soil. They are on low 
terraces and flood plains. Nevee soils contain less gravel 
and sand between depths of 10 and 40 inches than the 
Haverson Variant soil. They are on low terraces adjacent 
to the stream channel. 

Fertility and the content of organic matter are low in 
the Haverson Variant soil. Available water capacity and 
permeability are moderate. Runoff is slow. 

Nearly all of the acreage is range. This soil is well 
suited to native grasses. The native vegetation 
dominantly is western wheatgrass, green neediegrass, 
and needleandthread. Overused areas are dominated by 
blue grama and sedges. 

This soil generally is unsuited to cultivated crops and 
to windbreaks and environmental plantings because it is 
droughty. It is only fairly well suited to most kinds of 
building site development and septic tank absorption 
fields because of the flooding. 


27 


The capability unit is Vle-5; Loamy Terrace range site. 


He—Hisle-Slickspots complex. This map unit occurs 
as areas of a moderately deep, well drained, nearly level 
and gently sloping Hisle soil intermingled with Slickspots. 
It is on uplands and terraces. The Hisle soil is on slight 
mounds, and the Slickspots are in depressions (fig. 8). 
Some areas are dissected by steep-walled gullies. Areas 
generally are long and narrow and 15 to 450 acres in 
size. They are about 60 to 75 percent Hisle soil and 20 
to 35 percent Slickspots. The Hisle soil and Slickspots 
occur as areas so closely intermingled that mapping 
them separately is not practical. 


Typically, the surface layer of the Hisle soil is light gray 
silt loam about 1 inch thick. The subsoil is pale olive, 
firm, calcareous clay about 15 inches thick. The 
underlying material is about 13 inches of pale olive and 
light olive gray, firm, calcareous clay and shaly clay. 
Accumulations of salts are throughout the subsoil and 


Figure &.—An area of Hisle-Slickspots complex. The Hisle soil supports vegetation. 
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underlying material. Gray shale is at a depth of about 29 
inches. In some areas it is below a depth of 40 inches. 

The surface of the Slickspots is so crusted that it is 
nearly impervious to water. Visible accumulations of salts 
are at or near the surface. The soil material to a depth of 
60 inches is dense, massive clay. 

Included with the Hisle soil and the Slickspots in 
mapping are small areas of Kyle soils. These included 
soils make up less than 10 percent of any one mapped 
area. They are on the higher parts of the landscape. 
Their subsoil has a lower content of salts than that of 
the Hisle soil and is not sodium affected. 

Fertility and the content of organic matter are low in 
the Hisle soil. Tilth is poor. The sodium affected subsoil 
adversely affects root growth. Available water capacity is 
low. Permeability is very slow. Runoff is slow. The shrink- 
swell potential is very high. 

All of the acreage is range. The Hisle soil is poorly 
suited to native grasses. The native vegetation on this 
soil dominantly is blue grama, buffalograss, and western 
wheatgrass. If the range is overused, the extent of 
buffalograss increases. After continued overuse, 
pricklypear, saltgrass, and weeds occupy the site. The 
Slickspots support a sparse stand of annual weeds and 
cacti during wet periods. 

This map unit generally is unsuited to cultivated crops 
and to windbreaks and environmental plantings because 
of the claypan subsoil, the high content of sodium, and 
the bare areas. 

Because of the very high shrink-swell potential, this 
map unit is poorly suited to building site development. 
Backfilling with sandy material, providing foundation 
drains, and diverting runoff away from the buildings help 
to prevent the structural damage caused by shrinking 
and swelling. Reinforcing foundations and footings also 
helps to prevent this damage. The unit generally is 
unsuitable as a site for septic tank absorption fields 
because of the very restricted permeability. 

The Hisle soil is in capability unit Vis-3, Thin Claypan 
range site; the Slickspots are in capability unit Vills-3 
and are not assigned to a range site. 


Ho—Hoven slit loam. This deep, poorly drained, level 
soil is in depressions in the uplands. It is ponded during 
periods of snowmelt and heavy rainfall. Areas are 10 to 
50 acres in size and generally are circular. 

Typically, the surface layer is grayish brown silt loam 
about 2 inches thick. The subsoil is dark gray and gray, 
very firm and firm silty clay about 28 inches thick. The 
underlying material to a depth of 60 inches is gray, 
calcareous silty clay loam. 

Included with this soil in mapping are small areas of 
the well drained Absted and Savo soils at the outer edge 
of the depressions. These soils make up less than 5 
percent of any one mapped area. The surface layer of 
Absted soils is thicker than that of the Hoven soil. Savo 
soils do not have a sodium affected subsoil. 


Soil survey 


Fertility is low and the content of organic matter 
moderate in the Hoven soil. Tilth is poor. Permeability is 
very slow. Available water capacity is moderate. A 
seasonal water table is within a depth of 1.5 feet part of 
the year. As much as 1.0 foot of water ponds on the 
surface during some wet periods. Runoff is ponded. The 
shrink-swell potential is high. 

Most areas support native grasses. This soil is fairly 
well suited to range. The native vegetation dominantly is 
western wheatgrass and sedges. Overused areas are 
dominated by saltgrass and weeds. Many areas are 
potential sites for excavated ponds. 

Because of the ponding, this soil generally is unsuited 
to cultivated crops and to windbreaks and environmental 
plantings and is unsuitable as a site for buildings and 
most sanitary facilities. 

The capability unit is Vis-3; Closed Depression range 
site. 


JaB—Jayem fine sandy loam, 2 to 9 percent 
slopes. This deep, well drained, gently sloping and 
moderately sloping soil is on terraces and uplands. 
Areas are irregular in shape and 15 to 950 acres in size. 
Slopes are long and smooth. 

Typically, the surface layer is grayish brown fine sandy 
loam about 6 inches thick. The subsurface layer is dark 
brown fine sandy loam about 7 inches thick. The subsoil 
is brown, very friable fine sandy loam about 17 inches 
thick. The underlying material to a depth of 60 inches is 
brown loamy fine sand. In some areas lime is 18 to 60 
inches from the surface. In places the subsoil contains 
more clay. 

Included with this soil in mapping are small areas of 
Satanta soils. These soils make up less than 10 percent 
of any one mapped area. They contain more clay in the 
subsoil than the Jayem soil. Their position on the 
landscape is similar to that of the Jayem soil. 

Fertility is medium and the content of organic matter 
moderate in the Jayem soil. Available water capacity 
also is moderate. Permeability is moderately rapid. 
Runoff is slow. 

Most of the acreage is cultivated. Unless irrigated, this 
soil is poorly suited to cultivated crops. Some areas are 
irrigated. The main management concern is controlling 
wind erosion. Conserving moisture and controlling water 
erosion are other management concerns. Minimizing 
tillage, including grasses and legumes in the cropping 
system, contour stripcropping, establishing field 
windbreaks, and leaving crop residue on the surface help 
to contro! wind erosion and conserve moisture. 

This soil is well suited to range. The native vegetation 
dominantly is prairie sandreed, little bluestem, 
needleandthread, western wheatgrass, and sand 
bluestem. Overused areas are dominated by blue grama, 
needleandthread, sedges, and western wheatgrass. 

This soil is well suited to windbreaks and 
environmental plantings. All climatically suited trees and 
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shrubs grow well, except for those that require an 
abundant supply of moisture. Leaving crop residue on 
the surface during site preparation helps to control wind 
erosion. 

This soil is well suited to building site development, but 
the sides of shallow excavations tend to cave in unless 
they are shored. Septic tank absorption fields function 
well in this soil. 

The cepability unit is IVe-7; Sandy range site. 


KaB—Kadoka silt loam, 0 to 6 percent slopes. This 
moderately deep, well drained, nearly level and gently 
sloping soil is on uplands. Areas are irregular in shape 
and 10 to 70 acres in size. Slopes are short and smooth. 

Typically, the surface layer is grayish brown silt loam 
about 4 inches thick. The subsoil is about 17 inches 
thick. It is dark grayish brown and pale brown, friable 
silty clay loam in the upper part and pale brown, 
calcareous silt loam in the lower part. The underlying 
material is very pale brown, calcareous silt loam about 
15 inches thick. It has a few accumulations of lime. Very 
pale brown siltstone is at a depth of about 36 inches. In 
places it is below a depth of 40 inches. In some areas, 
the subsoil contains more clay and bedrock is below a 
depth of 40 inches. 

Included with this soil in mapping are small areas of 
Epping soils on the higher, steeper parts of the 
landscape. These soils make up less than 10 percent of 
any one mapped area. They are 10 to 20 inches deep 
over siltstone bedrock. 

Fertility is medium and the content of organic matter 
moderate in the Kadoka soil. Available water capacity 
and permeability also are moderate. Runoff is medium. 

Most of the acreage is range. This soil is well suited to 
native grasses. The native vegetation dominantly is 
western wheatgrass, green needlegrass, 
needleandthread, and blue grama. Overused areas are 
dominated by needleandthread, blue grama, and sedges. 

This soil is fairly well suited to cultivated crops. 
Measures that control erosion and conserve moisture 
are the main management needs. Examples are farming 
on the contour, leaving crop residue on the surface, 
minimizing tillage, and including grasses and legumes in 
the cropping system. 

This soil is well suited to windbreaks and 
environmental plantings. All climatically suited trees and 
shrubs grow well, except for those that require an 
abundant supply of moisture. Planting on the contour 
helps to control erosion and conserves moisture. 

This soil is only fairly well suited to building site 
development because of the depth to bedrock. The 
bedrock is soft and rippable, however, and can be 
excavated by suitable machinery. The soil generally is 
unsuited to septic tank absorption fields because 
bedrock is 20 to 40 inches from the surface. 

The capability unit is {16-1; Silty range site. 
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KeD—Kadoka-Epping silt loams, 6 to 15 percent 
slopes. These well drained soils are on uplands. The 
moderately deep, gently rolling Kadoka soil is on the 
lower parts of the landscape. The shallow, rolling Epping 
soil is on the higher parts. Areas are irregular in shape 
and range from 10 to 150 acres in size. They are about 
50 to 60 percent Kadoka soil and 25 to 35 percent 
Epping soil. The two soils occur as areas so closely 
intermingled or so small that mapping them separately is 
not practical. 

Typically, the surface layer of the Kadoka soil is 
grayish brown silt loam about 4 inches thick. The subsoil 
is about 17 inches thick. It is dark grayish brown and 
pale brown, friable and firm silty clay loam in the upper 
part and pale brown, friable, calcareous silt loam in the 
lower part. The underlying material is very pale brown, 
calcareous silt loam about 15 inches thick. It has a few 
accumulations of lime. Very pale brown siltstone is at a 
depth of about 36 inches. In places it is below a depth of 
40 inches. 

Typically, the surface layer of the Epping soil is light 
brownish gray, calcareous silt loam about 4 inches thick. 
Below this is a transition layer of light brownish gray, 
calcareous silt loam about 7 inches thick. The underlying 
material is very pale brown, calcareous silt loam about 6 
inches thick. It has many siltstone fragments. Very pale 
brown siltstone is at a depth of about 17 inches. 

Included with these soils in mapping are small areas of 
Orella soils and Rock outcrop. These inclusions make up 
less than 15 percent of any one mapped area. Orella 
soils contain more clay throughout than the Kadoka and 
Epping soils and are 10 to 20 inches deep over shale. 
They are in positions on the landscape similar to those 
of the Epping soil. The Rock outcrop is exposed 
siltstone. It generally is in bare areas on steep 
escarpments or the sides of gullies. 

Fertility is medium and the content of organic matter 
moderate in the Kadoka soil and low in the Epping soil. 
Available water capacity is moderate in the Kadoka soil 
and very low in the Epping soil. Permeability is moderate 
in both soils. Runoff is rapid. 

All of the acreage is range. The Kadoka soil is well 
suited and the Epping soil fairly well suited to native 
grasses. The native vegetation dominantly is western 
wheatgrass, green needlegrass, needleandthread, and 
blue grama. The Epping soil also supports sideoats 
grama and little bluestem. Overused areas are 
dominated by blue grama and sedges. 

This map unit is poorly suited to cultivated crops 
because of the slope and the shallowness of the Epping 
soil. The Kadoka soil is better suited, but it cannot be 
farmed separately because it occurs as areas closely 
intermingled with areas of the Epping soil. The Kadoka 
soil is suited to windbreaks and environmental plantings. 
Planting the trees and shrubs on the contour helps to 
control erosion and conserves moisture. 
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The Epping soil is generally unsuited to building site 
development because it is shallow over bedrock and 
rolling. The Kadoka soil is better suited, but the depth to 
bedrock and the slope are limitations. Both soils 
generally are unsuited to septic tank absorption fields 
because bedrock is within 40 inches of the surface. 

The Kadoka soil is in capability unit IVe-1, Silty range 
site; the Epping soil is in capability unit Vle-11, Shallow 
range sito. 


KyA—Kyle clay, 0 to 2 percent slopes. This deep, 
well drained, nearly level soil is on uplands and terraces. 
When dry, it is characterized by cracks, which are 1/2 
inch to 2 inches wide and several feet long and extend 
through the subsoil. Some areas on the lower parts of 
long slopes are dissected by deep drainage channels. 
Areas are irregular in shape and 10 to 210 acres in size. 
Slopes are long and smooth. 

Typically, the surface layer is grayish brown clay about 
4 inches thick. The subsoil is grayish brown and light 
olive gray, very firm, calcareous clay about 20 inches 
thick. The underlying material to a depth of 60 inches is 
light olive gray and pale olive, calcareous clay having 
common accumulations of gypsum. In some areas the 
surface layer is darker. In places shale is 20 to 40 inches 
from the surface. 

Included with this soil in mapping are small areas of 
Hisle, Savo, and Swanboy soils. These soils make up 
less than 10 percent of any one mapped area. Hisle 
soils have a sodium affected subsoil. They are on the 
lower parts on the landscape. Savo soils contain less 
clay in the subsoil than the Kyle soil. They are in 
positions on the landscape similar to those of the Kyle 
soil. Swanboy soils are denser than the Kyle soil and 
have salts within 15 inches of the surface. They are on 
foot slopes and fans. 

Fertility and the content of organic matter are low in 
the Kyle soil. Tilth is poor. Available water capacity is low 
or moderate. Permeability is very slow. Runoff is slow. 
The shrink-swell potential is very high. 

Most of the acreage is range. This soil is well suited to 
native grasses. The native vegetation dominantly is 
western wheatgrass, green needlegrass, and blue grama. 
Overused areas are dorninated by blue grama, 
buffalograss, and sedges. 

This soil is only fairly well suited to cultivated crops 
because it is subject to surface compaction if tilled when 
wet and cannot be easily tilled when dry. Small grain is 
the main crop. Improving tilth and conserving moisture 
are the main management concerns. Controlling wind 
erosion also is a concern. Minimizing tillage, including 
grasses and legumes in the cropping system, and 
leaving crop residue on the surface conserve moisture, 
improve tilth, and help to control wind erosion. 
Stripcropping also helps to control wind erosion. 


Soil survey 


This soil is only fairly well suited to windbreaks and 
environmental plantings. Windbreaks can be established, 
but optimum growth is unlikely. 

Because of the very high shrink-swell potential, this 
soil is poorly suited to most kinds of building site 
development. Backfilling with sandy material, providing 
foundation drains, and diverting runoff away from the 
buildings help to prevent the structural damage caused 
by shrinking and swelling. Reinforcing foundations and 
footings also helps to prevent this damage. 

Because of the very restricted permeability, this soil 
generally is unsuited to septic tank absorption fields. It is 
suitable, however, as a site for sewage lagoons. 

The capability unit is IVs-3; Clayey range site. 


KyB--Kyle clay, 2 to 6 percent slopes. This deep, 
well drained, gently sloping soil is on uplands and 
terraces. When dry, it is characterized by cracks, which 
are 1/2 inch to 2 inches wide and several feet long and 
extend through the subsoil. Some areas on the lower 
parts of long slopes are dissected by deep drainage 
channels. Areas are irregular in shape and 10 to 450 
acres in size. Slopes are long and smooth. 

Typically, the surface layer is grayish brown clay about 
4 inches thick. The subsoil is grayish brown and light 
olive gray, very firm, calcareous clay about 20 inches 
thick. The underlying material to a depth of 60 inches is 
light olive gray and pale olive, calcareous clay having 
common accumulations of gypsum. In some areas the 
surface layer is darker. In places shale is 20 to 40 inches 
from the surface. 

Included with this soil in mapping are small areas of 
Hisle and Savo soils. These soils make up less than 10 
percent of any one mapped area. Hisle soils have a 
sodium affected subsoil. They are in drainageways and 
swales. Savo soils contain less clay in the subsoil than 
the Kyle soil. Their position on the landscape is similar to 
that of the Kyle soil. 

Fertility and the content of organic matter are low in 
the Kyle soil. Tilth is poor. Available water capacity is low 
or moderate. Permeability is very slow. Βυποῆ is 
medium. The shrink-swell potential is very high. 

Most of the acreage is range. This soil is well suited to 
native grasses. The native vegetation dominantly is 
western wheatgrass, green needlegrass, and blue grama. 
Overused areas are dominated by blue grama, 
buffalograss, and sedges. | 

This soil is poorly suited to cultivated crops because it 
is subject to surface compaction if tilled when wet and 
cannot be easily tilled when dry. Measures that control 
erosion, improve tilth, and conserve moisture are the 
main management needs. Examples are leaving crop 
residue on the surface, minimizing tillage, and including 
grasses and legumes in the cropping system. Contour 
farming, terraces, and grassed waterways also help to 
control water erosion. 
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This soil is only fairly well suited to windbreaks and 
environmental plantings. Windbreaks can be established, 
but optimum growth is unlikely. 

Because of the very high shrink-swell potential, this 
soil is poorly suited to most kinds of building site 
development. Backfilling with sandy material, providing 
foundation drains, and diverting runoff away from the 
buildings help to prevent the structural damage caused 
by shrinking and swelling. Reinforcing foundations and 
footings also helps to prevent this damage. 

Because of the very restricted permeability, this soil 
generally is unsuited to septic tank absorption fields. It is 
suitable as a site for sewage lagoons, but land shaping 
is needed in the steeper areas. 

The capability unit is IVe-3; Clayey range site. 


Lo—Lohmiiler:silty clay loam. This deep, well 
drained, nearly level soil is on flood plains that in some 
areas are dissected by deep channels. It is subject to 
rare flooding. Areas are long and narrow and 10 to 1,200 
acres in size. Slopes are long and smooth. 

Typically, the surface layer is grayish brown silty clay 
loam about 4 inches thick. The subsurface layer is 
grayish brown clay loam about 4 inches thick. The 
underlying material to a depth of about 60 inches is 
grayish brown, calcareous, stratified clay loam, loam, 
silty clày loam, and fine sandy loam. In some areas the 
soil contains more clay between depths of 10 and 40 
inches. 

Included with this soil in mapping are small areas of 
Arvada, Haverson, and Kyle soils. These soils make up 
less than 10 percent of any one mapped area. Arvada 
soils have a sodium affected subsoil. They occur as 
areas intermingled with some areas of the Lohmiller soil. 
Haverson soils contain less clay between depths of 10 
and 40 inches than the Lohmiller soil. Also, they are 
slightly higher on the landscape. Kyle soils are not 
stratified and contain more clay in the subsoil than the 
Lohmiller soil. They are on fans near the uplands. 

Fertility is low and the content of organic matter 
moderate in the Lohmiller soil. Tilth is fair. Available 
water capacity is moderate or high. Permeability is 
moderately slow. Runoff is slow. The shrink-swell 
potential is high. 

Most of the acreage is range. This soil is well suited to 
native grasses. In some areas it receives runoff from 
adjacent soils. The additional moisture is beneficial. The 
native vegetation dominantly is western wheatgrass, 
green needlegrass, and blue grama. Overused areas are 
dominated by blue grama and weeds. 

This soil is fairly well suited to cultivated crops in areas 
that are not dissected by channels. Alfalfa is the main 
crop, but small grain also is grown. Some areas are 
irrigated. Measures that conserve moisture and improve 
tilth and fertility are the main management needs. 
Examples are minimizing tillage, leaving crop residue on 
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the surface, and including grasses and legumes in the 
cropping system. 

This soil is well suited to windbreaks and 
environmental plantings. АП climatically suited trees and 
shrubs grow well. The native trees along the channels 
provide habitat for wildlife and protection for livestock. 

This soil generally is unsuitable as a site for buildings 
and sanitary facilities because of the flooding. 

The capability unit is Illc-2; Loamy Terrace range site. 


MaA—Manvel silt loam, 0 to 2 percent slopes. This 
deep, well drained, nearly level, calcareous soil is on 
foot slopes and fans. Areas are long and narrow and 
irregularly shaped. They are 10 to 80 acres in size. 
Slopes are smooth. 

Typically, the surface layer is light brownish gray, 
calcareous silt loam about 5 inches thick. Below this is a 
transition layer of light gray, calcareous silty clay loam 
about 8 inches thick. The underlying material to a depth 
of 60 inches is very pale brown, calcareous silty clay 
loam. іп some areas bedrock is 20 to 40 inches from the 
surface. 

Included with this soil in mapping are small areas of 
Manzanola and Norka soils. These soils make up less 
than 10 percent of any one mapped area. Manzanola 
soils contain more clay in the subsoil than the Manvel 
Soil. They occur as areas closely intermingled with areas 
of the Manvel soil. Norka soils are on the higher parts of 
the landscape. Their surface layer is darker than that of 
the Manvel soil. 

Fertility and the content of organic matter are low in 
the Manvel soil. Available water capacity is high. 
Permeability is moderate. Runoff is medium. 

Most of the acreage is range. This soil is fairly well 
suited to native grasses. The native vegetation 
dominantly is blue grama, green needlegrass, sedges, 
and western wheatgrass. Overused areas are dominated 
by blue grama and sedges. 

This soil is poorly suited to cultivated crops. The high 
content of lime in the surface layer adversely affects the 
availability of plant nutrients. Measures that control wind 
erosion, improve fertility, and conserve moisture are the 
main management needs. Examples are minimizing 
tillage, leaving crop residue on the surface, and including 
grasses and legumes in the cropping system. 

This soil is only fairly well suited to windbreaks and 
environmental plantings because of the high content of 
lime in the surface layer. Trees and shrubs can be 
established, but optimum survival, growth, and vigor are 
unlikely. 

This soil is well suited to building site development. It 
is only fairly well suited to septic tank absorption fields 
because of the restricted permeability. Enlarging the 
absorption area, however, helps to overcome the slow 
absorption of liquid waste. 

The capability unit is IVe-10; Thin Upland range site. 
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MbA—Manzanola silty clay loam, 0 to 2 percent 
slopes. This deep, well drained, nearly level soil is on 
terraces, fans, and uplands. Areas are irregular in shape 
and 20 to 450 acres in size. Slopes are long and 
smooth. 

Typically, the surface layer is light brownish gray, 
calcareous silty clay loam about 4 inches thick. The 
subsoil is about 21 inches thick. It is grayish brown, very 
friable, calcareous silty clay loam in the upper part and 
light gray, firm, calcareous silty clay in the lower part. 
Common accumulations of gypsum are in the lower part 
of the subsoil and in the underlying material. The 
underlying material to a depth of 60 inches is light gray, 
calcareous silty clay loam. In some areas shale is 20 to 
40 inches from the surface. 

Included with this soil in mapping are small areas of 
Kyle, Pierre, and Savo soils. These soils make up less 
than 10 percent of any one mapped area. Kyle soils 
contain more clay in the subsoil than the Manzanola soil. 
They are in the lower positions on the landscape. Pierre 
soils contain more clay in the subsoil than the 
Manzanola soil and are 20 to 40 inches deep over shale. 
They are on the higher, more sloping parts of the 
landscape. Savo soils are on terraces. Their surface 
layer is darker than that of the Manzanola soil. 

Fertility and the content of organic matter are low in 
the Manzanola soil. Available water capacity is moderate 
or high. Permeability is moderately slow. Runoff is 
medium. The shrink-swell potential is high. 

Most of the acreage is range. This soil is well suited to 
native grasses. The native vegetation dominantly is 


western wheatgrass, green needlegrass, and blue grama. 


Overused areas are dominated by blue grama, 
buffalograss, and sedges. 

This soil is fairly well suited to cultivated crops. Alfalfa 
and winter wheat are the main crops. Improving fertility 
and conserving moisture are the main management 
concerns. Controlling wind erosion also is a concern. 
Leaving crop residue on the surface, minimizing tillage, 
and including grasses and legumes in the cropping 
system improve fertility, conserve moisture, and help to 
control wind erosion. Stripcropping also helps to control 
wind erosion. 

This soil is only fairly well suited to windbreaks and 
environmental plantings. Trees and shrubs can be 
established, but optimum growth is unlikely. 

This soil is poorly suited to most kinds of building site 
development because of the high shrink-swell potential. 
Backfilling with sandy material, providing foundation 
drains, and diverting runoff away from the buildings, 
however, help to prevent the structural damage caused 
by shrinking and swelling. Reinforcing foundations and 
footings also helps to prevent this damage. The soil is 
poorly suited to septic tank absorption fields because of 
the restricted permeability. Enlarging the absorption area 
helps to overcome the slow absorption of liquid waste. 

The capability unit is ||ር-1; Clayey range site. 
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MbB—Manzanola slity clay loam, 2 to 6 percent 
slopes. This deep, well drained, gently sloping soil is on 
uplands. Areas are irregular in shape and 20 to 150 
acres in size. Slopes are long and smooth. 

Typically, the surface layer is light brownish gray, 
calcareous silty clay loam about 4 inches thick. The 
subsoil is about 21 inches thick. It is grayish brown, very 
friable, calcareous silty clay loam in the upper part and 
light gray, firm, calcareous silty clay in the lower part. 
Common accumulations of gypsum are in the lower part 
of the subsoil and in the underlying material. The 
underlying materíal to a depth of 60 inches is light gray, 
calcareous silty clay loam. In some areas shale is 20 to 
40 inches from the surface. 

Included with this soil in mapping are small areas of 
Kyle, Pierre, and Savo soils. These soils make up less 
than 10 percent of any one mapped area. Kyle soils 
contain more clay in the subsoil than the Manzanola soil. 
They are in the lower positions on the landscape. Pierre 
soils contain more clay in the subsoil than the 
Manzanola soil and are 20 to 40 inches deep over shale. 
They are in positions on the landscape similar to those 
of the Manzanola soil. Savo soils are on terraces. Their 
surface layer is darker than that of the Manzanola soil. 


Fertility and the content of organic matter are low in 
the Manzanola soil. Available water capacity is moderate 
or high. Permeability is moderately slow. Runoff is 
medium. The shrink-swell potential is high. 


Most of the acreage is range. This soil is well suited to 
native grasses. The native vegetation dominantly is 
western wheatgrass, green needlegrass, and blue grama. 
Overused areas are dominated by blue grama, 
buffalograss, and sedges. 

This soil is poorly suited to cultivated crops. Alfalfa 
and winter wheat are the main crops. Measures that 
control erosion, improve fertility, and conserve moisture 
are the main management needs. Examples are leaving 
crop residue on the surface, minimizing tillage, and 
including grasses and legumes in the cropping system. 
Contour stripcropping and terracing also help to control 
erosion. 

This soil is only fairly well suited to windbreaks and 
environmental plantings. Trees and shrubs can be 
established, but optimum growth is unlikely. 


This soil is poorly suited to most kinds of building site 
development because of the high shrink-swell potential. 
Backfilling with sandy material, providing foundation 
drains, and diverting runoff away from the buildings, 
however, help to prevent the structural damage caused 
by shrinking and swelling. Reinforcing foundations and 
footings also helps to prevent this damage. The soil is 
poorly suited to septic tank absorption fields because of 
the restricted permeability. Enlarging the absorption area, 
however, helps to overcome the slow absorption of liquid 
waste. 

The capability unit is Ille-1; Clayey range site. 


Fall River County, South Dakota 


MmE—Mathias-Midway-Rock outcrop complex, 15 
to 30 percent slopes. This map unit occurs as areas of 
well drained, hilly and steep soils that are closely 
intermingled with areas of Rock outcrop. It is on 
mountains. The deep Mathias soil is on the higher, 
steeper parts of the landscape; the shallow Midway soil 
is on the lower parts; and the Rock outcrop generally 
occurs as rimrock on the sides of entrenched 

` drainageways and on the upper sides of sandstone- 
capped ridges. Slopes generally face south or west and 
commonly are dissected by steep canyons. Many stones 
апа boulders are on the surface. They range from 5 
inches to 12 feet in diameter. Areas are about 45 to 65 
percent Mathias soil, 15 to 25 percent Midway soil, and 
5 to 15 percent Rock outcrop. The two soils and the 
Rock outcrop occur as areas so closely intermingled or 
so small that mapping them separately is not practical. 

Typically, the surface layer of the Mathias soil is dark 
grayish brown extremely stony very fine sandy loam 
about 2 inches thick. The subsurface layer is very fine 
sandy loam about 11 inches thick. It is light brownish 
gray in the upper part and dark brown in the lower part. 
The subsoil is about 20 inches thick. It is light brown, 
friable very fine sandy loam in the upper part and reddish 
yellow, friable very fine sandy loam and fine sandy loam 
in the lower part. The underlying material to a depth of 
60 inches is reddish yellow fine sandy loam. The content 
of stones, boulders, and coarse rock fragments is 40 to 
55 percent in the subsurface layer, subsoil, and 
underlying material. In places a thin layer of mulch is at 
the surface. In some areas the content of clay is lower 
and the content of coarse fragments less than 35 
percent in the subsoil. 

Typically, the surface layer of the Midway soil is pale 
olive, calcareous silty clay loam about 4 inches thick. 
Below this is a transition layer of light yellowish brown, 
calcareous silty clay loam about 4 inches thick. The 
underlying material is olive, firm, calcareous silty clay 
loam about 8 inches thick. ቪ has common shale chips 
throughout. Pale yellow, calcareous shale is at a depth 
of about 16 inches. In some areas the soil contains more 
clay throughout. 


The Rock outcrop is exposed sandstone. It is in 
rimrock areas and on vertical cliffs and the sides of hills. 
Included with the Mathias and Midway soils and the 

Rock outcrop in mapping are small areas of Butche 
Soils. These included soils make up less than 15 percent 
of any one mapped area. They are shallow: over 
sandstone. They are above the rimrock areas. Also 
included are scattered small areas of mine pits. 

Fertility and the content of organic matter are low in 
the Mathias and Midway soils. Available water capacity is 
low in the Mathias soil and very low in the Midway soil. 
Permeability is moderate in the Mathias soil and slow in 
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the Midway soil. Runoff is rapid on both soils. The 
shrink-swell potential is high in the Midway soil. 

Nearly all of the acreage is range. This map unit is 
fairly well suited to native grasses. The native vegetation 
on the Mathias soil dominantly is big bluestem, little 
bluestem, and needlegrass. That on the Midway soil 
dominantly is western wheatgrass, needlegrass, sideoats 
grama, and blue grama. Overused areas are dominated 
by needleandthread and blue grama. 

Some areas of the Mathias soil support sparse stands 
of ponderosa pine. Timber is harvested in some areas, 
but production is low. Managing this map unit for timber 
is difficult because the trees are widely scattered, are in 
sparse stands, and grow slowly. 

This map unit is unsuited to cultivated crops and to 
windbreaks and environmental plantings, building site 
development, and septic tank absorption fields. The 
slope is the main limitation. The stoniness of the Mathias 
soil and the shallowness of the Midway soil are 
additional limitations. 

The Mathias soil is in capability unit Vle-12, Stony Hills 
range site, and woodland suitability subclass 8r; the 
Midway soil is in capability unit Vile-5, Shallow range 
site; the Rock outcrop is in capability unit Vills-1 and is 
not assigned to a range site. 


MnF—Mathias-Rockoa-Rock outcrop complex, 25 
to 60 percent slopes. This map unit occurs as areas of 
deep, well drained, steep and very steep soils that are 
closely intermingled with areas of Rock outcrop. It is on 
mountains that commonly are dissected by deep, steep- 
walled canyons. Slopes generally are rough and broken. 
The Mathias soil is on dominantly south- and west-facing 
slopes below the Rock outcrop. The Rockoa soil is on 
dominantly north- and east-facing slopes below the Rock 
outcrop or in covelike areas having a higher moisture 
regime. Stones and boulders are on the surface. They 
range from 5 inches to 12 feet in diameter. Areas are 
irregular in shape and 50 to 1,400 acres in size. They 
are 40 to 55 percent Mathias soil, 35 to 50 percent 
Rockoa soil, and 15 percent Rock outcrop. The two soils 
and the Rock outcrop occur as areas so closely 
intermingled or so small that mapping them separately is 
not practical. 

Typically, the surface layer of the Mathias soil is dark 
grayish brown extremely stony very fine sandy loam 
about 2 inches thick. The subsurface layer is very fine 
sandy loam about 11 inches thick. It is light brownish 
gray in the upper part and dark brown in the lower part. 
The subsoil is about 20 inches thick. It is light brown, 
friable very fine sandy loam in the upper part and reddish 
yellow, friable very fine sandy loam and fine sandy loam 
in the lower part. The underlying material to a depth of 
60 inches is reddish yellow fine sandy loam. The content 
of stones, boulders, and coarse rock fragments is 40 to 
55 percent in the subsurface layer, subsoil, and 
underlying material. In places a thin layer of mulch is at 
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the surface. In some areas the content of clay is lower 
and the content of coarse fragments less than 35 
percent in the subsoil. 

Typically, the Rockoa soil has a 1-inch mulch of forest 
litter at the surface. The surface layer is dark grayish 
brown extremely stony fine sandy loam about 5 inches 
thick. The subsurface layer is light brownish gray fine 
sandy loam about 5 inches thick. Below this is a 
transition layer of light brown fine sandy loam about 5 
inches thick. The subsoil is about 36 inches thick. It is 
brown, firm sandy clay loam over light brown, friable fine 
sandy loam. The underlying material to a depth of 60 
inches is light brown fine sandy loam. The content of 
stones, boulders, and coarse fragments is 35 to 50 
percent throughout the soil. In some areas the content 
of coarse fragments is lower. 

The Rock outcrop is exposed sandstone. It is in 
rimrock areas and on vertical cliffs and the sides of hills. 
Included with the Mathis and Rockoa soils and the 
Rock outcrop in mapping are small areas of Butche and 
Midway soils. These included soils make up less than 15 

percent of any one mapped area. Butche soils are 
shallow over sandstone. They are above the rimrock 
areas. Midway soils are shallow over shale and contain 
more clay throughout than the Mathias апа Rockoa 
soils. They are on the lower parts of the landscape. Also 
included are scattered small areas of mine pits. 

Fertility is low in the Mathias soil and medium in the 
Rockoa soil. The content of organic matter is low in the 
Mathias soil and moderate in the Rockoa soil. Available 
water capacity is low in the Mathias soil and low or 
moderate in the Rockoa soil. Permeability is moderate in 
both soils. Runoff is rapid. 

All areas are range or woodland. The Mathias soil is 
fairly well suited to range and poorly suited to woodland. 
The Rockoa soil is fairly well suited to woodland and 
poorly suited to range. The native vegetation on the 
Mathias soil dominantly is big bluestem, little bluestem, 
and needlegrass. That on the Rockoa soil dominantly is 
ponderosa pine and a sparse stand of shrubs and 
grasses. Overused areas of native grasses are 
dominated by needleandthread and blue grama. 

Timber is harvested in many areas of the Rockoa soil. 
Harvesting is difficult in many areas, however, because 
the use of wheeled equipment is limited by the large 
boulders and the steep and very steep slopes. Erosion is 
a severe hazard if the surface is disturbed when the 
timber is harvested. Many areas of the Rockoa soil are 
inaccessible because they are in isolated coves and 
pockets. Building logging roads into these areas 
generally is too expensive. 

This map unit is unsuited to cultivated crops and to 
windbreaks and environmental plantings, building site 
development, and septic tank absorption fields because 
of the slope and the stoniness. 

The Mathias soil is in capability unit Vile-3, Stony Hills 
range site, and woodland suitability. subclass 6r; the 
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Rockoa soil is in capability unit Vile-1 and woodland 
suitability subclass 5r and is not assigned to a range site; 
the Rock outcrop is in capability unit Vills-1 and is not 
assigned to a range site. 


MoB-—Minnequa silt loam, 2 to 6 percent slopes. 
This moderately deep, well drained, gently sloping, 
calcareous soil is on uplands. Areas are irregular in 
shape and 10 to 600 acres in size. Slopes are long and 
smooth. 

Typically, the surface layer is grayish brown, 
calcareous silt loam about 4 inches thick. Below this is a 
transition layer of light grayish brown, very friable, 
calcareous silty clay loam about 7 inches thick. The 
underlying material is pale brown, calcareous silty clay 
loam about 13 inches thick. Light gray limestone is at a 
depth of about 24 inches. In some areas shale is below 
a depth of 40 inches. 

Included with this soil in mapping are small areas of 
Midway and Pierre soils. These soils make up less than 
10 percent of any one mapped area. Midway soils 
contain more clay throughout than the Minnequa soil and 
have shale within a depth of 20 inches. They are on the 
higher, steeper parts of the landscape. Pierre soils 
contain more clay in the subsoil than the Minnequa soil. 
Their position on the landscape is similar to that of the 
Minnequa soil. 

Fertility and the content of organic matter are low in 
the Minnequa soil. Available water capacity also is low. 
Permeability is moderate. Runoff is medium. 

Most of the acreage is range. This soil is fairly well 
suited to native grasses. The native vegetation 
dominantly is neediegrass, blue grama, sedges, and 
western wheatgrass. Overused areas are dominated by 
blue grama and sedges. 

This soil is poorly suited to cultivated crops. The high 
content of lime in the surface layer adversely affects the 
availability of plant nutrients. Measures that control 
erosion, conserve moisture, and improve fertility are the 
main management needs. Examples are leaving crop 
residue on the surface, minimizing tillage, and including 
grasses and legumes in the cropping system. Contour 
stripcropping also helps to control erosion. 

This soil is poorly suited to windbreaks and 
environmental plantings because of the high content of 
lime in the surface layer. Trees and shrubs can be 
established, but optimum survival, growth, and vigor are 
unlikely. 

Because of the moderate depth to bedrock, this soil is 
only fairly well suited to building site development. The 
bedrock is soft and rippable, however, and can be 
excavated by suitable machinery. The soil generally is 
unsuited to septic tank absorption fields because 
bedrock is 20 to 40 inches from the surface. 

The capability unit is IVe-8; Thin Upland range site. 


Fall River County, South Dakota 


MpE—Minnequa-Midway silty clay loams, 6 to 25 
percent slopes. These well drained, gently rolling to 
hilly, calcareous soils are in areas on uplands where 
slopes are short. The moderately deep Minnequa soil is 
in the lower, less hilly areas. The Midway soil is on the 
higher, steeper side slopes and ridgetops. Areas are 
long and narrow or irregularly shaped and are 10 to 400 
acres in size. They are about 40 to 60 percent Minnequa 
soil and 30 to 50 percent Midway soil. The two soils 
occur as areas so closely intermingled that mapping 
them separately is not practical. 

Typically, the surface layer of the Minnequa soil is 
grayish brown, calcareous silty clay loam about 4 inches 
thick. Below this is a transition layer of light grayish 
brown, very friable, calcareous silty clay loam about 7 
inches thick. The underlying material is pale brown; 
calcareous silty clay loam about 13 inches thick. Light 
gray limestone is at a depth of about 24 inches. In some 
areas shale is below a depth of 40 inches. 

Typically, the surface layer of the Midway soil is pale 
olive, calcareous silty clay loam about 4 inches thick. 
Below this is a transition layer of light yellowish brown, 
calcareous silty clay loam about 4 inches thick. The 
underlying material is olive, firm, calcareous silty clay 
loam about B inches thick. It has common shale chips 
throughout. Pale yellow, calcareous shale is at a depth 
of about 16 inches. In some areas the soil contains more 
clay throughout. 

included with these soils in mapping are small areas of 
Penrose, Pierre, and Shingle soils. These included soils 
make up less than 15 percent of any one mapped area. 
Penrose soils contain less clay throughout than. the 
Midway soil and are 10 to 20 inches deep over hard 
limestone bedrock. Their position on the landscape is 
similar to that of the Midway soil. Pierre soils contain 
more clay in the subsoil than the Minnequa soil. They 
are on the lower parts of the landscape. Shingle soils 
contain less clay throughout than the Midway soil. Their 
position on the landscape is similar to that of the Midway 
Soil. 

Fertility and the content of organic matter are low in 
the Minnequa and Midway soils. Available water capacity 
is low in the Minnequa soil and very low in the Midway 
Soil. Permeability is moderate in the Minnequa soil and 
slow in the Midway soil. Runoff is rapid on both soils. 
The shrink-swell potential is high in the Midway soil. 

All of the acreage is range. These soils are fairly well 
suited to native grasses. The native vegetation on the 
Minnequa soil dominantly is blue grama, needlegrasses, 
little bluestem, and western wheatgrass. That on the 
Midway soil dominantly is western wheatgrass, green 
needlegrass, and sideoats grama. Overused areas are 
dominated by blue grama, sedges, and buffalograss. 

These soils generally are unsuited to cultivated crops 
and to windbreaks and environmental plantings. The 
slope is the main limitation. The shallowness to bedrock 
in the Midway soil is an additional limitation. 
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The Midway soil generally is unsuited to building site 
development, mainly because of the shallowness to 
bedrock and the slope. The Minnequa soil is only fairly 
well suited because of the moderate depth to bedrock 
and the slope. The bedrock is soft and can be excavated 
by suitable machinery. Land shaping is needed in most 
areas. 

These soils generally are unsuited to septic tank 
absorption fields because bedrock is within a depth of 40 
inches. The slope of the Midway soil is an additional 
limitation. 

The Minnequa soil is in capability unit Vle-3, Thin 
Upland range site; the Midway soil is in capability unit 
Vle-12, Shallow range site. 


MtA—Mitchell very fine sandy loam, 0 to 2 percent 
slopes. This deep, weil drained, nearly level, calcareous 
Soil is on terraces. Areas are irregular in shape and 10 to 
140 acres in size. Slopes are long and smooth. 

Typically, the surface layer is light brownish gray, 
calcareous very fine sandy loam about 11 inches thick. 
Below this is a transition layer of light gray, calcareous 
very fine sandy loam about 7 inches thick. The 
underlying material to a depth of 60 inches is light gray, 
calcareous very fine sandy loam. іп some areas the soil 
is redder. In other areas it contains more clay 
throughout. 

Included with this scil in mapping are small areas of 
Alice soils. These soils make up less than 10 percent of 
any one mapped area. They contain more sand in the 
subsoil than the Mitchell soil. Their position on the 
landscape is similar to that of the Mitchell soil. 

Fertility and the content of organic matter are low in 
the Mitchell soil. Available water capacity is high. 
Permeability is moderate. Runoff is slow. 

About half of the acreage is range. This soil is fairly 
well suited to native grasses. The native vegetation 
dominantly is blue grama, needlegrasses, and sedges. 
Overused areas are dominated by blue grama, 
buffalograss, and sedges. 

This soil is fairly well suited to cultivated crops. In 
some areas it is irrigated. The high content of lime in the 
surface layer adversely affects the availability of plant 
nutrients. Measures that control wind erosion, conserve 
moisture, and improve fertility are the main management 
needs. Examples are minimizing tillage, including grasses 
and legumes in the cropping system, and leaving crop 
residue on the surface. Establishing field windbreaks 
also helps to control wind erosion. 

This soil is fairly well suited to windbreaks and 
environmental plantings. Trees and shrubs can be 
established, but optimum survival, growth, and vigor are 
unlikely because of the high content of lime in the 
surface layer. 

This soil is well suited to building site development and 
to septic tank absorption fields. 

The capability unit is Ille-1; Thin Upland range site. 
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MtB— Mitchell very fine sandy loam, 2 to 6 percent 
slopes. This deep, well drained, gently sloping, 
calcareous soil is on terraces. Areas are irregular in 
shape and 10 to 180 acres in size. Slopes are long and 
smooth. 

Typically, the surface layer is light brownish gray, 
calcareous very fine sandy loam about 11 inches thick. 
Below this is a transition layer of light gray, calcareous 
very fine sandy loam about 7 inches thick. The 
underlying material to a depth of 60 inches is light gray, 
calcareous very fine sandy loam. In some areas the soil 
is redder. In other areas it contains more clay 
throughout. 

Included with this soil in mapping are small areas of 
Alice soils. These soils make up less than 10 percent of 
any one mapped area. They contain more sand in the 
subsoil than the Mitchell soil. Their position on the 
landscape is similar to that of the Mitchell soil. 

Fertility and the content of organic matter are low in 
the Mitchell soil. Available water capacity is high. 
Permeability is moderate. Runoff is slow. 

About half of the acreage is range. This soil is fairly 
well suited to native grasses. The native vegetation 
dominantly is blue grama, needlegrasses, and sedges. 
Overused areas are dominated by blue grama, 
buffalograss, and sedges. 

This soil is fairly well suited to cultivated crops. In 
some areas it is irrigated. The high content of lime in the 
surface layer adversely affects the availability of plant 
nutrients. Measures that control wind and water erosion, 
conserve moisture, and improve fertility are the main 
management needs. Examples are minimizing tillage, 
including grasses and legumes in the cropping system, 
and leaving crop residue on the surface. Establishing 
field windbreaks also helps to control wind erosion, and 
farming on the contour and terracing help to control 
water erosion. 

This soil is fairly well suited to windbreaks and 
environmental plantings. Trees and shrubs can be 
established, but optimum survival, growth, and vigor are 
unlikely because of the high content of lime in the 
surface layer. 

This soil is well suited to building site development and 
to septic tank absorption fields. 

The capability unit is Ille-1; Thin Upland range site. 


NeD—Nevee silt loam, 6 to 15 percent slopes. This 
deep, well drained, moderately sloping and strongly 
sloping soil is on terraces and uplands that in some 
areas are dissected by drainageways and small gullies. 
Areas are irregular in shape and 10 to 130 acres in sizo. 
Slopes are long and smooth. 

Typically, the surface layer is reddish brown, 
calcareous silt loam about 3 inches thick. The 
subsurface layer is yellowish red, calcareous silt loam 
about 5 inches thick. The underlying material is yellowish 
red, calcareous silt loam about 35 inches thick. Yellowish 
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red siltstone is at a depth of about 43 inches. In some 
areas the soil is yellower. 

Included with this soil in mapping are small areas of 
Spearfish and Tilford soils. These soils make up less 
than 10 percent of any one mapped area. Spearfish soils 
are 10 to 20 inches deep over siltstone. They are on the 
upper parts of side slopes and on breaks along 
drainageways. Tilford soils contain more clay in the 
subsoil than the Nevee soil. Their position on the 
landscape is similar to that of the Nevee soil. 

Fertility and the content of organic matter are low in 
the Nevee soil. Available water capacity and permeability 
are moderate. Runoff is medium. 

Most of the acreage is range. This soil is fairly well 
suited to native grasses: The native vegetation 
dominantly is neediegrass, blue grama, little bluestem, 
and western wheatgrass. Overused areas are dominated 
by blue grama and sedges. After continued overuse, the 
soil is subject to gullying and erosion is a severe hazard. 

This soil generally is unsuited to cultivated crops 
because of the slope. The moderately sloping areas are 
better suited, but they cannot be farmed separately 
because they are closely intermingled with the strongly 
sloping areas. 

Windbreaks and environmental plantings can be 
established in the moderately sloping areas. The high 
content of lime in the surface layer, however, adversely 
affects the availability of plant nutrients. Planting on the 
contour helps to control erosion. 

This soil is only fairly well suited to building site 
development because of the slope. Land shaping is 
needed in most areas. The soil is only fairly well suited 
to septic tank absorption fields because of the slope and 
the bedrock within a depth of 4 feet. Enlarging the 
absorption area and designing the field so that it 
conforms to the natural slope of the land generally 
improve the efficiency of the absorption system. 

The capability unit is Vle-3; Thin Upland range site. 


NoA—Norka silt ioam, 0 to 2 percent slopes. This 
deep, well drained, nearly level soil is on terraces and 
uplands. Areas are irregular in shape and 15 to 420 
acres in size. Slopes are long and smooth. 

Typically, the surface layer is brown silt loam about 4 
inches thick. The subsoil is about 15 inches thick. It is 
brown, very friable silt loam in the upper part and brown 
and light gray, friable and very friable, calcareous silty 
clay loam in the lower part. The underlying material to а 
depth of 60 inches is light gray, calcareous silt loam. In 
Some areas bedrock is 20 to 40 inches from the surface. 
In places the subsoil contains more clay. 

Included with this soil in mapping are small areas of 
Colby soils on the higher parts of the landscape. These 
soils make up less than 10 percent of any one mapped 
area. They are calcareous at the surface. 
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Fertility is medium and the content of organic matter 
moderate in the Norka soil. Available water capacity is 
high. Permeability is moderate. Runoff is slow. 

Most of the acreage is cropland. This soil is fairly well 
suited to cultivated crops. Some areas are irrigated. 
Measures that conserve moisture are the main 
management needs. Examples are minimizing tillage and 
leaving crop residue on the surface. 

This soil is well suited to range. The native vegetation 
dominantly is western wheatgrass, blue grama, and 
green needlegrass. Overused areas are dominanted by 
blue grama and sedges. 

This soil is well suited to windbreaks and 
environmental plantings. All climatically suited trees and 
shrubs grow well, except for those that require an 
abundant supply of moisture. 

This soil is well suited to building site development and 
septic tank absorption fields. 

The capability unit is ||ር-ኀ1; Silty range site. 


NoB—Norka silt loam, 2 to 6 percent slopes. This 
deep, well drained, gently sloping soil is on terraces and 
uplands. Areas are irregular in shape and 15 to 420 
acres in size. Slopes are long and smooth. 

Typically, the surface layer is brown silt loam about 4 
inches thick. The subsoil is about 15 inches thick. It is 
brown, very friable silt loam in the upper part and brown 
and light gray, friable and very friable, calcareous silty 
clay loam in the lower part. The underlying material to a 
depth of 60 inches is light gray, calcareous silt loam. In 
some areas the subsoil contains more sand, and in other 
areas it contains more clay. in places bedrock is 20 to 
40 inches from the surface. 

Included with this soil in mapping are small areas of 
Colby soils on slight rises. These soils make up less than 
10 percent of any one mapped area. They have free 
carbonates within a depth of 6 inches. 

Fertility is medium and the content of organic matter 
moderate in the Norka soil. Available water capacity is 
high. Permeability is moderate. Runoff is slow. 

Most of the acreage is cropland. This soil is fairly well 
suited to cultivated crops. Some areas are irrigated. 
Controlling erosion and conserving moisture are the main 
management concerns. Minimizing tillage and leaving 
crop residue on the surface conserve moisture. Farming 
on the contour, terracing, and including grasses and 
legumes in the cropping system help to control erosion. 

This soil is well suited to range. The native vegetation 
dominantly is western wheatgrass, blue grama, and 
green needlegrass. Overused areas are dominated by 
blue grama and sedges. 

This soil is well suited to windbreaks and 
environmental plantings. All climatically suited trees and 
shrubs grow weil, except for those that require an 
abundant supply of moisture. Planting on the contour 
helps to control erosion and conserves moisture. 
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This soil is well suited to building site development and 
septic tank absorption fields. Land shaping is needed on 
some building sites. 

The capability unit is Ше-1; Silty range site. 


NoC—Norka silt loam, 6 to 9 percent slopes. This 
deep, well drained, moderately sloping soil is on terraces 
and uplands. Areas are irregular in shape and 15 to 300 
acres in size. Slopes are long and smooth. 

Typically, the surface layer is brown silt loam about 4 
inches thick. The subsoil is about 11 inches thick. It is 
brown, very friable silt loam in the upper part and brown 
and light gray, friable and very friable, calcareous silty 
clay loam in the lower part. The underlying material to a 
depth of 60 inches is light gray, calcareous silt loam. In 
places the subsoil contains more sand. In some areas 
bedrock is 20 to 40 inches from the surface. 

Included with this soil in mapping are small areas of 
Colby soils on the higher parts of the landscape. These 
soils make up less than 10 percent of any one mapped 
area. They have free carbonates within a depth of 6 
inches. 

Fertility is medium and the content of organic matter 
moderate in the Norka soil. Available water capacity is 
high. Permeability is moderate. Runoff is medium. 

Most of the acreage is range. This soil is well suited to 
native grasses. The native vegetation dominantly is blue 
grama, green needlegrass, and western wheatgrass. 
Overused areas are dominated by blue grama and 
sedges. 

This soil is fairly well suited to cultivated crops. Winter 
wheat and alfalfa are the main crops. Controlling erosion 
and conserving moisture are the main management 
concerns. Contour stripcropping, terracing, establishing 
grassed waterways, and including grasses and legumes 
in the cropping system help to control erosion. 
Minimizing tillage and leaving crop residue on the 
surface conserve moisture. 

This soil is well suited to windbreaks and 
environmental plantings. Planting the trees and shrubs 
on the contour helps to control erosion and conserves 
moisture. 

This soil is well suited to building site development and 
septic tank absorption fields. Land shaping is needed on 
some building sites. 

The capability unit is IVe-1; Silty range site. 


NuA—Nunn clay loam, 0 to 2 percent slopes. This 
deep, well drained, nearly level soil is on terraces and 
uplands. Areas are irregular in shape and 10 to 540 
acres in size. Slopes are long and smooth. 

Typically, the surface layer is dark grayish brown clay 
loam about 5 inches thick. The subsoil is about 20 
inches of dark grayish brown and brown, firm and friable 
clay loam and clay. It is calcareous in the lower part. The 
upper part of the underlying material is grayish brown 
and dark grayish brown, calcareous loam. The lower part 
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to a depth of 60 inches is pale brown, calcareous sandy 
loam. In places the subsoil contains more silt and less 
sand. 

Included with this soil in mapping are small areas of 
Satanta soils on terraces. These soils make up less than 
10 percent of any one mapped area. Their subsoil 
contains less clay than that of the Nunn soil. 

Fertility is medium and the content of organic matter 
moderate in the Nunn soil. Available water capacity is 
moderate or high. Runoff is slow. Permeability is slow or 
moderately slow. The shrink-swell potential is high in the 
subsoil. 

About half of the acreage is range. This soil is well 
suited to native grasses. The native vegetation 
dominantly is green needlegrass, western wheatgrass, 
blue grama, and buffalograss. Overused areas are 
dominated by blue grama and buffalograss. 

This soil is fairly well suited to cultivated crops. Winter 
wheat and alfalfa are the main crops. Some areas are 
irrigated. Measures that conserve moisture are the main 
management needs. Examples are minimizing tillage and 
leaving crop residue on the surface. 

This soil is well suited to windbreaks and 
environmental plantings. All climatically suited trees and 
shrubs grow well, except for those that require an 
abundant supply of moisture. 

This soil is poorly suited to most kinds of building site 
development because of the high shrink-swell potential. 
Backfilling with sandy material, providing foundation 
drains, and diverting runoff away from the buildings, 
however, help to prevent the structural damage caused 
by shrinking and swelling. Reinforcing foundations and 
footings also helps to prevent this damage. The soil is 
poorly suited to septic tank absorption fields because of 
the restricted permeability. Enlarging the absorption area, 
however, helps to overcome the slow absorption of liquid 
waste. 

The capability unit is lllc-1; Clayey range site. 


NuB—Nunn clay loam, 2 to 6 percent slopes. This 
deep, well drained, gently sloping soil is on terraces and 
uplands. Areas are irregular in shape and 15 to 300 
acres in size. Slopes are smooth. 

Typically, the surface layer is dark grayish brown clay 
loam about 5 inches thick. The subsoil is about 20 
inches of dark grayish brown and brown, firm and friable 
clay loam and clay. It is calcareous in the lower part. The 
upper part of the underlying material is grayish brown 
and dark grayish brown, calcareous loam. The lower part 
to a depth of 60 inches is pale brown, calcareous sandy 
loam. In places the subsoil contains more silt and less 
sand. 

Included. with this soil in mapping are small areas of 
Satanta soils on terraces. These soils make up less than 
10 percent of any one mapped area. Their subsoil 
contains less clay than that of the Nunn soil. 
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Fertility is medium and the content of organic matter 
moderate in the Nunn soil. Available water capacity is 
moderate or high. Permeability is slow or moderately 
slow. Runoff is medium. The shrink-swell potential is high 
in the subsoil. 

About half of the acreage is range. This soil is well 
suited to native grasses. The native vegetation 
dominantly is green needlegrass, western wheatgrass, 
blue grama, and buffalograss. Overused areas are 
dominated by biue grama and buffalograss. 

This soil is fairly well suited to cultivated crops. Winter 
wheat and alfalfa are the main crops. Some areas are 
irrigated. Controlling erosion and conserving moisture are 
the main management concerns. Minimizing tillage and 
leaving crop residue on the surface conserve moisture. 
Farming on the contour, terracing, and including grasses 
and legumes in the cropping system help to control 
erosion. 

This soil is well suited to windbreaks and 
environmental plantings. All climaticaily suited trees and 
shrubs grow well, except for those that require an 
abundant supply of moisture. Planting on the contour 
helps to control erosion and conserves moisture. 

This soil is poorly suited to most kinds of building site 
development because of the high shrink-swell potential. 
Backfilling with sandy material, providing foundation 
drains, and diverting runoff away from the buildings, 
however, help to prevent the structural damage caused 
by shrinking and swelling. Reinforcing foundations and 
footings also helps to prevent this damage. The soil is 
poorly suited to septic tank absorption fields because of 
the restricted permeability. Enlarging the absorption area, 
however, helps to overcome the slow absorption of liquid 
waste. 

The capability unit is Ille-1; Clayey range site. 


NuC—Nunn clay loam, 6 to 9 percent slopes. This 
deep, well drained, moderately sloping soil is on terraces 
and uplands: Areas are irregular in shape and 15 to 80 
acres in size. Slopes are short and smooth. 

Typically, the surface layer is dark grayish brown clay 
loam about 5 inches thick. The subsoil is about 20 
inches of dark grayish brown and brown, firm and friable 
clay loam and clay. It is calcareous in the lower part. The 
upper part of the underlying material is grayish brown 
and dark grayish brown, calcareous loam. The lower part 
to a depth of 60 inches is pale brown, calcareous sandy 
loam. In places the subsoil contains more silt and less 
sand. 

Included with this soil in mapping are small areas of 
Satanta soils on terraces. These soils make up less than 
10 percent of any one mapped area. Their subsoil 
contains less clay than that of the Nunn soil. 

Fertility is medium and the content of organic matter 
moderate in the Nunn soil. Available water capacity is 
moderate or high. Permeability is slow or moderately 
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slow. Runoff is medium. The shrink-swell potential is high 
in the subsoil. 

Most areas are range. This soil is well suited to native 
grasses. The native vegetation dominantly is green 
needlegrass, western wheatgrass, blue grama, and 
buffalograss. Overused areas are dominated by blue 
grama and buffalograss. 

This soil is fairly well suited to cultivated crops. Winter 
wheat and alfalfa are the main crops. Controlling erosion 
апа conserving moisture are the main management 
concerns. Farming on the contour, terracing, establishing 
grassed waterways, and including grasses and legumes 
in the cropping system help to control erosion. 
Minimizing tillage and leaving crop residue on the 
surface conserve moisture. 

This soil is well suited to windbreaks and 
environmental plantings. Planting the trees and shrubs 
on the contour helps to control erosion and conserves 
moisture. 

This soil is poorly suited to most kinds of building site 
development because of the high shrink-swell potential. 
Backfilling with sandy material, providing foundation 
drains, and diverting runoff away from the buildings, 
however, help to prevent the structural damage caused 
by shrinking and swelling. Reinforcing foundations and 
footings also helps to prevent this damage. The soil is 
poorly suited to septic tank absorption fields because of 
the restricted permeability. Enlarging the absorption area, 
however, helps to overcome the slow absorption of liquid 
waste. 

The capability unit is IVe-1; Clayey range site. 


OrE—Orella-Rock outcrop complex, 6 to 40 
percent slopes. This map unit occurs as areas of a 
shallow, well drained, gently rolling to steep soil that are 
closely intermingled with areas of Rock outcrop. It is in 
areas on uplands where slopes generally are short. The 
Orella soil is on the lower, less steep parts of side 
slopes. The Rock outcrop is on the higher, rounded 
knolls and on ridgetops. In many areas scattered 
pebbles are on the surface. Areas are irregular in shape 
and 20 to 1,000 acres in size. They are 50 to 70 percent 
Orella soil and 20 to 40 percent Rock outcrop. The 
Orella soil and the Rock outcrop occur as areas so 
intermingled that mapping them separately is not 
practical. 

Typically, the surface layer of the Orella soil is light 
brownish gray, calcareous silty clay about 2 inches thick. 
Below this is a transition layer of light gray, very firm, 
calcareous clay about 10 inches thick. The underlying 
material is light gray, calcareous clay about 6 inches 
thick. White, massive shale is at a depth of about 18 
inches. 

The Rock outcrop is alkaline clayey shale. In many 
areas on low, rounded hills and mounds, it consists of 
alternating bands that range from white to red and are 
several feet thick. It supports little or no vegetation. 
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Included with the Orella soil and Rock outcrop in 
mapping are small areas of Bufton and Epping soils. 
These included soils make up less than 10 percent of 
any one mapped area. Bufton soils are more than 40 
inches deep over bedrock and are not so clayey as the 
Orella soil. They are in the lower, less sloping areas. 
Epping soils are silty. Their position on the landscape is 
similar to that of the Orella soil. 

Fertility and the content of organic matter are low in 
the Orella soil. Available water capacity is very low. 
Permeability is very slow. Runoff is rapid. The shrink- 
swell potential is high. 

Nearly all of the acreage is range. The Orella soil is 
fairly well suited to native grasses. The Rock outcrop 
supports little or no vegetation. The native vegetation on 
the Orella soil dominantly is blue grama and western 
wheatgrass. Overused areas are dominated by blue 
grama and buffalograss. 

This map unit generally is unsuited to cultivated crops 
and to windbreaks and environmental plantings, building 
site development, and septic tank absorption fields 
because of the shallowness to shale and the slope. 

The Orella soil is in capability unit Vile-5, Shallow Clay 
range site; the Rock outcrop is in capability unit Vllls-1 
and is not assigned to a range site. 


PaD—Paunsaugunt-Boneek complex, 6 to 15 
percent slopes. These well drained, gently rolling and 
rolling soils are on mountains and uplands. The shallow 
Paunsaugunt soil is in convex areas on the tops of 
ridges and knolls. The deep Boneek soil is in concave 
areas on the lower parts of the landscape. Areas are 
irregular in shape and 20 to 450 acres in size. They are 
40 to 55 percent Paunsaugunt soil and 25 to 40 percent 
Boneek soil. The two soils occur as areas so closely 
intermingled or so small that mapping them separately is 
not practical. 

Typically, the surface layer of the Paunsaugunt soil is 
dark grayish brown, calcareous gravelly loam about 3 
inches thick. The subsurface layer is grayish brown, 
calcareous gravelly loam about 5 inches thick. The 
surface and subsurface layers have many coarse 
fragments. The underlying material is light brownish gray, 
calcareous channery loam about 6 inches thick. Hard 
limestone bedrock is at a depth of about 14 inches. In 
places the surface layer is not so dark. In some areas 
the soil is not calcareous. 

Typically, the surface layer of the Boneek soil is brown 
silt loam about 7 inches thick. The subsoil is firm silty 
clay loam about 13 inches thick. It is brown in the upper 
part and pale brown in the lower part. The underlying 
material is pale brown and very pale brown, calcareous 
clay loam about 21 inches thick. Sandstone is at a depth 
of about 41 inches. In places it is 30 to 40 inches from 
the surface. 

Included with these soils in mapping are small areas of 
Tilford soils and Rock outcrop. These inclusions make 
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up less than 15 percent of any one mapped area. Tilford 
soils are redder than the Paunsaugunt and Boneek soils. 
They are on the lower parts of the landscape. The Rock 
outcrop is exposed sandstone and limestone on 
ridgetops, knolls, and the sides of drainageways. 

Fertility and the content of organic matter are low in 
the Paunsaugunt soil. Fertility is medium and the content 
of organic matter moderate in the Boneek soil. Available 
water capacity is very low in the Paunsaugunt soil and 
moderate in the Boneek soil. Permeability is moderate 
above the bedrock in the Paunsaugunt soil. It is 
moderately slow in the Boneek soil. Runoff is rapid on 
both soils. The shrink-swell potential is moderate in the 
subsoil of the Boneek soil. 

Most of the acreage is range. Nearly all areas are 
grazed. The native vegetation on the Paunsaugunt soil 
dominantly is a sparse stand of ponderosa pine and an 
understory of sedges and mid grasses. That on the 
Boneek soil is western wheatgrass, blue grama, 
needleandthread, and green needlegrass. Overused 
areas of this soil are dominated by blue grama and 
sedges. Timber yields are limited because the stands of 
ponderosa pine are sparse. 

This map unit generally is unsuited to cultivated crops 
and to windbreaks and environmental plantings. The 
shallowness of the Paunsaugunt soil is the main 
limitation. The Boneek soil is better suited, but it cannot 
be managed separately because it occurs as areas too 
closely intermingled with areas of the Paunsaugunt soil. 

The Paunsaugunt soil generally is too shallow for 
building site development and septic tank absorption 
fields. The Boneek soil is only fairly well suited to 
building site development because of the moderate 
shrink-swell potential. Backfilling with sandy material, 
providing foundation drains, and diverting runoff away 
from the buildings, however, help to prevent the 
structural damage caused by shrinking and swelling. 
Reinforcing foundations and footings also helps to 
prevent this damage. 

The Boneek soil is only fairly well suited to septic tank 
absorption fields because of the restricted permeability 
and the bedrock within a depth of 60 inches. Enlarging 
the absorption area helps to overcome the slow 
absorption of liquid waste. Installing the distribution lines 
across the slope generally improves the efficiency of 
these fields. 

The Paunsaugunt soil is in capability unit Vis-2, 
Shallow range site; the Boneek soil is in capability unit 
IVe-1, Silty range site. 


PbF—Paunsaugunt-Vanocker-Rock outcrop 
complex, 9 to 60 percent slopes. This map unit occurs 
as areas of well drained, strongly sloping to very steep 
soils that are closely intermingled with areas of Rock 
outcrop. It is on mountains. The shallow Paunsaugunt 
soil dominantly is on ridges. The deep Vanocker soil is 
on side slopes below the Rock outcrop. The Rock 
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outcrop consists of ledges of limestone or sandstone on 
the rims of drainageways, on the top of canyon walls, 
and on steep mountain peaks. Areas are irregular in 
shape and 100 to 1,400 acres in size. They are 45 to 55 
percent Paunsaugunt soil, 35 to 45 percent Vanocker 
soil, and 15 percent Rock outcrop. The two soils and the 
Rock outcrop occur as areas so intermingled that 
mapping them separately is not practical. 

Typically, the surface layer of the Paunsaugunt soil is 
dark grayish brown, calcareous gravelly loam about 3 
inches thick. The subsurface layer is grayish brown, 
calcareous gravelly loam about 5 inches thick. The 
surface and subsurface layers have many coarse 
fragments. The underlying materíal is light brownish gray, 
calcareous channery loam about 6 inches thick. Hard 
limestone bedrock is at a depth of about 14 inches. In 
places the surface layer is not so dark. 

Typically, about 3 inches of organic litter is at the 
surface of the Vanocker soil. The surface layer is dark 
grayish brown, calcareous gravelly loam about 3 inches 
thick. The subsoil is brown, very friable, calcareous 
gravelly and channery loam about 14 inches thick. The 
underlying material to a depth of 60 inches is light 
yellowish brown, calcareous channery loam. 

The Rock outcrop is exposed hard limestone or 
calcareous sandstone. 

Included with the Paunsaugunt and Vanocker soils and 
Rock outcrop in mapping are small areas of Boneek, 
Spearfish, and Tilford soils. These included soils make 
up less than 15 percent of any one mapped area. 
Boneek soils are 40 to 60 inches deep over hard 
sandstone bedrock. They are in the rolling, less wooded 
areas. The shallow Spearfish soils are in areas below the 
Vanocker soil. They are redder than the Paunsaugunt 
and Vanocker soils. Their content of coarse fragments is 
less than 35 percent throughout. The deep, silty Tilford 
soils are in the lower lying, treeless areas on long, 
smooth slopes. Their content of coarse fragments is 
lower than that of either the Paunsaugunt or Vanocker 
soil. 

Fertility and the content of organic matter are low in 
the Paunsaugunt soil. Fertility is medium and the content 
of organic matter moderate in the Vanocker soil. 
Available water capacity is very low in the Paunsaugunt 
soil and moderate in the Vanocker soil. Permeability is 
moderate above the bedrock in the Paunsaugunt soil 
and moderate in the Vanocker soil. Runoff is rapid on 
both soils. 

Most of the acreage is forested with ponderosa pine 
and used for limited grazing. The Paunsaugunt soil is 
poorly suited to range and woodland. The Vanocker soil 
is fairly well suited to woodland and poorly suited to 
range. A few sparsely timbered spots having an 
understory of grass are throughout the mapped areas. 
The native vegetation on the Paunsaugunt soil 
dominantly is a thin stand of stunted ponderosa pine and 
an understory of shrubs and sparse grasses. The 
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Vanocker soil supports a denser stand of ponderosa 
pine and grass. 

Timber is harvested in many areas of the Vanocker 
Soil. Harvesting is difficult in many areas, however, 
because the use of wheeled equipment is limited by the 
very steep slopes. Erosion is a severe hazard if the 
surface is disturbed when the timber is harvested. Also, 
landslides are a hazard if the surface of the very steep 
Vanocker soil is disturbed. 

This map unit generally is unsuited to cultivated crops 
and to windbreaks and environmental plantings, building 
Site development, and septic tank absorption fields. The 
slope is the main limitation. 

The Paunsaugunt soil is in capability unit Vils-1, 
Shailow range site, and woodland suitability subclass 6d; 
the Vanocker soil is in capability unit Vlle-9, woodland 
suitability subclass 5f, and is not assigned to a range 
site; the Rock outcrop is in capability unit ΜΙ{5-1 and is 
not assigned to a range site. 


PeB--Plerre clay, 2 to 6 percent slopes. This 
moderately deep, well.drained, gently sloping soil is on 
uplands. When dry, it is characterized by cracks, which 
are 1/2 inch to 2 inches wide and several feet long and 
extend through the subsoil. Areas are irregular in shape 
and 20 to 1,600 acres in size. Slopes are long and 
smooth. 

Typically, the surface layer is grayish brown clay about 
4 inches thick. The subsoil is light brownish gray, very 
firm, calcareous clay about 25 inches thick. It has many 
accumulations of lime in the lower part. The underlying 
material is light brownish gray, calcareous shaly clay 
about 5 inches thick. Light brownish gray shale is at a 
depth of about 34 inches. In some areas it is more than 
40 inches from the surface. In other areas the soil is acid 
throughout. In places the slope is as much as 8 percent. 

Included with this soil in mapping are small areas of 
Grummit, Samsil, and Savo soils. These soils make up 
less than 10 percent of any one mapped area. Grummit 
and Samsil soils are 6 to 20 inches deep over shale. 
They are on the higher, steeper parts of the landscape. 
Also, Grummit soils are acid throughout. Savo soils are 
not underlain by shale and contain less clay in the 
subsoil than the Pierre soil. They are on terraces. 

Fertility is medium and the content of organic matter 
low in the Pierre soil. Tilth is poor. Available water 
capacity is low. Permeability is very slow. Runoff is 
medium. The shrink-swell potential is very high. 

Most of the acreage is range. This soil is well suited to 
native grasses. The native vegetation dominantly is 
green needlegrass, western wheatgrass, and blue grama. 
Overused areas are dominated by blue grama, 
buffalograss, and sedges. 

This soil is poorly suited to cultivated crops. Alfalfa 
and winter wheat are the main crops. The soil is subject 
to surface compaction if tilled when wet and cannot be 
easily tilled when dry. Controlling erosion, conserving 
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moisture, and improving tilth and fertility are the main 
management concerns. Leaving crop residue on the 
surface, minimizing tillage, and including grasses and 
legumes in the cropping system help to control wind 
erosion, improve tilth, and conserve moisture. Contour 
farming, terracing, and establishing grassed waterways 
help to control water erosion. 

This soil is only fairly well suited to windbreaks and 
environmental plantings. Windbreaks can be established, 
but optimum growth is unlikely. 

Because of the very high shrink-swell potential, this 
soil is poorly suited to most kinds of building site 
development. Backfilling with sandy material, providing 
foundation drains, and diverting runoff away from the 
buildings help to prevent the structural damage caused 
by shrinking and swelling. Reinforcing foundations and 
footings also helps to prevent this damage. 

Because of the very restricted permeability, this soil 
generally is unsuited to septic tank absorption fields. It is 
suitable as a site for sewage lagoons, but the moderate 
depth to shale is a limitation. 

The capability unit is IVe-3; Clayey range site. 


PgE—Pierre-Grummit clays, 6 to 25 percent slopes. 
These well drained, gently rolling to hilly soils are in 
areas on uplands where slopes are rough or broken. 
Deep channels dissect some of the steeper areas. The 
moderately deep Pierre soil generally is on the lower, 
less sloping parts of the landscape. The shallow 
Grummit soil is on the higher, hillier parts. Areas are 
irregular in shape and 15 to 800 acres in size. They are 
40 to 50 percent Pierre soil and 40 to 50 percent 
Grummit soil. The two soils occur as areas so closely 
intermingled or so small that mapping them separately is 
not practical. 

Typically, the surface layer of the Pierre soil is grayish 
brown clay about 4 inches thick. The subsoil is light 
brownish gray, very firm, calcareous clay about 25 
inches thick. It has many accumulations of lime in the 
lower part. The underlying material is light brownish gray, 
calcareous shaly clay about 5 inches thick. Light 
brownish gray shale is at a depth of about 34 inches. In 
some areas it is more than 40 inches from the surface. 
In other areas the soil is acid throughout. In places it has 
visible salt crystals throughout. 

Typically, the surface layer of the Grummit soil is light 
brownish gray, very strongly acid clay about 4 inches 
thick. The underlying material is grayish brown, extremely 
acid shaly clay about 7 inches thick. Light gray, 
extremely acid shale is at a depth of about 11 inches. In 
some areas the soil is calcareous throughout. 

Included with these soils in mapping are small areas of 
Rock outcrop on ridges, hilltops, and sharp breaks along 
drainageways. The Rock outcrop makes up less than 10 
percent of any one mapped area. It is acid shale. 

Fertility is medium in the Pierre soil and low in the 
Grummit soil. The content of organic matter is low in 


42 


both soils. Tilth is poor. Available water capacity is low in 
the Pierre soil and very low in the Grummit soil. 
Permeability is very slow in the Pierre soil and moderate 
in the Grummit soil. Runoff is rapid on both soils. The 
shrink-swell potential is very high in the Pierre soil and 
high in the Grummit soil. 

All of the acreage is range. The Pierre soil is well 
suited and the Grummit soil fairly well suited to native 
grasses. The native vegetation on the Pierre soil 
dominantly is green needlegrass, blue grama, and 
western wheatgrass. That on the Grummit soil 
dominantly is little bluestem, western wheatgrass, and 
blue grama. A few scattered ponderosa pine grow in 
some areas of the Grummit soil. Overused areas are 
dominated by blue grama and sedges. 

These soils generally are too steep and too shallow 
for cultivated crops and windbreaks and environmental 
plantings. They generally are unsuited to most kinds of 
building site development and to septic tank absorption 
fields. The slope is the main limitation. The very high or 
high shrink-swell potential of both soils and the 
shallowness to shale in the Grummit soil are additional 
limitations on building sites. The very restricted 
permeability in the Pierre soil and the shallowness to 
shale in the Grummit soil are additional limitations in 
septic tank absorption fields. 

The Pierre soil is in capability unit Vle-4, Clayey range 
site; the Grummit soil is in capability unit Vle-12, Shallow 
Clay range site. 


PsE—Pierre-Samsil clays, 6 to 25 percent slopes. 
These well drained, moderately sloping to moderately 
steep soils are on uplands. Deep channels dissect some 
of the steeper areas. The moderately deep Pierre soil is 
on the lower, less sloping parts of the landscape. The 
shallow Samsil soil is on the higher ridges and on 
hilltops. Areas are irregular in shape and 20 to 4,600 
acres in size. They are 40 to 50 percent Pierre soil and 
40 to 50 percent Samsil soil. These two soils occur as 
areas so closely intermingled or so small that mapping 
them separately is not practical. 

Typically, the surface layer of the Pierre soil is grayish 
brown clay about 4 inches thick. The subsoil is light 
brownish gray, very firm, calcareous clay about 25 
inches thick. It has many accumulations of lime in the 
lower part. The underlying material is light brownish gray, 
calcareous shaly clay about 5 inches thick. Light 
brownish gray shale is at a depth of 34 inches. In some 
areas it is more than 40 inches from the surface. In other 
areas the soil is acid throughout. In places it has visible 
salt crystals throughout. 

Typically, the surface layer of the Samsil soil is light 
brownish gray, calcareous clay about 3 inches thick. 
Below this is a transition layer of light brownish gray, 
calcareous clay about 5 inches thick. The underlying 
material is light brownish gray and light gray, calcareous 
shaly clay about 10 inches thick. Light gray shale is at a 
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depth of about 18 inches. In places the soil is acid 
throughout. In some areas it contains less clay 
throughout. 

Included with these soils in mapping are small areas of 
Hisle soils in swales and along drainageways. These 
included soils make up less than 15 percent of any one 
mapped area. They have a sodium affected subsoil. 

Fertility is medium in the Pierre soil and low in the 
Samsil soil. The content of organic matter is low in both 
soils. Tilth is poor. Available water capacity is low in the 
Pierre soil and very iow in the Samsil soil. Permeability is 
very slow in the Pierre soil and slow in the Samsil soil. 
Runoff is rapid on both soils. The shrink-swell potential is 
very high. 

Most of the acreage is range. The Pierre soil is well 
suited and the Samsil soil fairly well suited to native 
grasses. The native vegetation on the Pierre soil 
dominantly is green needlegrass, blue grama, and 
western wheatgrass. That on the Samsil soil dominantly 
is little bluestem, western wheatgrass, and sideoats 
grama. Overused areas are dominated by blue grama 
and sedges. Many small gullies form after continued 
overuse. 

These soils generaily are too steep and too shallow 
for cultivated crops and windbreaks and environmental 
plantings. They generally are unsuited to most kinds of 
building site development and to septic tank absorption 
fields. The very high shrink-swell potential is the main 
limitation on building sites. The slope of both soils and 
the shallowness to shale in the Samsil soil are additional 
limitations. The shallowness to shale in both soils and 
the very restricted permeability in the Pierre soil are the 
main limitations in septic tank absorption fields. 

The Pierre soil is in capability unit Vle-4, Clayey range 
site; the Samsil soil is in capability unit Vle-12, Shallow 
Clay range site. 


Pt—Pits, gravel. These are open excavations, 5 to 30 
feet deep, from which sand and gravel have been 
removed. They are irregular in shape and range from 5 
to 250 acres in size. Slopes are uneven and broken. 
They range from nearly level on the pit bottoms to 
almost vertical on the rims. Some of the pit bottoms are 
covered with water. 

The pit bottoms typically are sand and gravel, but they 
are loam or clay loam alluvium where ail of the sand and 
gravel has been removed. Mounds of mixed loamy 
overburden are on the edges of the pits. The bottoms 
and sides support little or no vegetation during periods 
when the pits are used. 

Most gravel pits are used only as a source of sand 
and gravel for construction purposes. Some provide 
limited wildlife habitat. Abandoned gravel pits can be 
restored to range or cropland if reclamation measures 
are applied. These measures include shaping thé areas 
and using the mounds of overburden material as topsoil 
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dressing. Applying fertilizer as needed helps to establish 
range or pasture. 
The capability unit is У!!!5-2; no range site is assigned. 


Pu—Pits, mine. These are open excavations, 10 to 
100 feet deep, from which various kinds of ore have 
been removed. They are irregular in shape and range 
from 5 to 210 acres in size. Slopes are uneven and 
broken. They range from nearly level on the pit bottoms 
to almost vertical on the rims. Some of the pit bottoms 
are covered with water. 

The pit bottoms typically are sandstone and limestone 
bedrock. Mounds of mixed loamy overburden are on the 
edges of the pits. The bottoms and sides support little or 
no vegetation during periods when the pits are used. 

Most mine pits provide limited wildlife habitat. 
Abandoned mine pits can be restored to range if 
reclamation measures are applied. These measures 
include shaping the areas and using the mounds of 
overburden materiàl as topsoil dressing. Applying 
fertilizer as needed helps to establish range or pasture. 

The capability subclass is VIlIs-2; no range site is 
assigned. I 


ReD—Rekop-Tilford-Gystrum complex, 6 to 15 
percent slopes. These well drained, moderately sloping 
and strongly sloping soils are in areas on uplands where 
slopes are rough and broken. The shallow Rekop soil is 
on the tops of ridges and knolls. The deep Tilford soil is 
in the lower concave areas. The moderately deep 
Gystrum soil is on mid slopes and in the less sloping 
areas on side slopes. Areas are irregular in shape and 
10 to 600 acres in size. They are 20 to 35 percent 
Rekop soil, 20 to 35 percent Tilford soil, and 15 to 25 
percent Gystrum soil. The three soils occur as areas so 
closely intermingled or so small that mapping them 
separately is not practical. 

Typically, the surface layer of the Rekop soil is light 
reddish brown, calcareous loam about 4 inches thick. 
The underlying material is pink, calcareous loam about 
11 inches thick. It has common accumulations of lime 
and gypsum. In some areas the bedrock is within a 
depth of 10 inches. 

Typically, the surface layer of the Tilford soil is reddish 
brown silt loam about 4 inches thick. The subsoil is 
about 14 inches of reddish brown, red, and light red, 
very friable silty clay loam and silt loam. It is calcareous 
in the lower part. The underlying material to a depth of 
60 inches is red, calcareous silt loam. In some areas the 
subsoil contains more clay. 

Typically, the surface layer of the Gystrum soil is 
reddish brown, calcareous silty clay loam about 3 inches 
thick. The subsoil is light brown, friable, calcareous silty 
clay loam about 8 inches thick. The underlying material 
is reddish yellow, calcareous silt loam about 17 inches 
thick. Gypsum bedrock is at a depth of about 28 inches. 
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Included with these soils in mapping are small areas of 
Spearfish soils and Rock outcrop. These inclusions 
make up less than 15 percent of any one mapped area. 
Spearfish soils do not have gypsum bedrock within a 
depth of 20 inches. Their position on the landscape is 
similar to that of the Rekop soil. The Rock outcrop is ` 
pink and reddish siltstone, sandstone, and shale. it is on 
ridges and knolls. 

Fertility and the content of organic matter are low in 
the Rekop soil. Fertility is medium and the content of 
organic matter moderate in the Tilford and Gystrum soils. 
Available water capacity is very low in the Rekop soil, 
high in the Tilford soil, and low in the Gystrum soil. 
Permeability is moderate in all three soils. Runoff is 
medium. The shrink-swell potential is moderate in the 
Gystrum soil. 

Most of the acreage is range. The Rekop and Gystrum 
soils are fairly well suited and the Tilford soil well suited 
to native grasses. The native vegetation on the Rekop 
and Gystrum soils dominantly is little bluestem, 
needlegrass, and sideoats grama. That on the Tilford soil 
dominantly is little bluestem, western wheatgrass, big 
bluestem, and green needlegrass. Overused areas are 
dominated by blue grama and sedges. 

This map unit generally is unsuited to cultivated crops 
and to windbreaks and environmental plantings. Trees 
and shrubs can be planted for special purposes on the 
Tilford soil. 

The Tilford soil is a better site for buildings and septic 
tank absorption fields than the Rekop and Gystrum soils. 
The depth to bedrock is the main limitation of the Rekop 
and Gystrum soils. 

The Rekop and Gystrum soils are in capability unit 
Vle-11 and the Tilford soil in capability unit Ille-1; the 
Rekop soil is in Shallow range site, the Tilford soil in 
Silty range site, and the Gystrum soil in Thin Upland 
range site. 


RgF—Rock outcrop-Gystrum complex, 9 to 50 
percent slopes. This map unit occurs as areas of Rock 
outcrop closely intermingled with areas of a moderately 
deep, well drained, strongly sloping to very steep soil. It 
is in areas on uplands where slopes are short and are 
rough or broken. The Rock outcrop is on the tops of 
knolls and ridges. The Gystrum soil is on side slopes 
below the Rock outcrop. Areas are irregular in shape 
and 10 to 1,900 acres in size. They are about 45 to 60 
percent Rock outcrop and 30 to 40 percent Gystrum soil. 
The Rock outcrop and the Gystrum soil occur as areas 
So closely intermingled or so small that mapping them 
separately is not practical. 

The Rock outcrop is slightly weathered gypsum 
bedrock. In some areas 1 to 3 inches of soil material 
supports a few annual weeds. 

Typically, the surface layer of the Gystrum soil is 
reddish brown, calcareous silty clay loam about 3 inches 
thick. The subsoil is light brown, friable, calcareous silty 


clay loam about 8 inches thick. The underlying material 
is reddish yellow, calcareous silt loam about 17 inches 
thick. Gypsum bedrock is at a depth of about 28 inches. 
In places it is below a depth of 40 inches. 

Included with the Rock outcrop and Gystrum soil in 
mapping are small areas of Rekop, Spearfish, and Tilford 
soils. These included soils make up less than 15 percent 
of any one mapped area. Rekop and Spearfish soils are 
10 to 20 inches deep over bedrock. Rekop soils are in 
positions on the landscape similar to those of the 
Gystrum soil; and Spearfish soils are on the tops and 
sides of ridges and on the shoulders of drainageways. 
The deep Tilford soils are on the smoother, lower parts 
of the landscape where slopes are long. 

Fertility is medium and the content of organic matter 
moderate in the Gystrum soil. Available water capacity is 
low. Permeability is moderate. Runoff is medium. 

All of the acreage is range. This map unit is poorly 
suited to range because of the extent of the Rock 
outcrop. The native vegetation on the Gystrum soil 
dominantly is little bluestem, needlegrass, threadleaf 
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sedge, and western wheatgrass. Overused areas are 
dominated by blue grama and sedges. 

This map unit generally is unsuited to cultivated crops 
and to windbreaks and environmental plantings, building 
site development, and septic tank absorption fields 
ле of the extent of the Rock outcrop and the 
slope. 

The Rock outcrop is in capability unit Vllls-1 and is not 
assigned to a range site; the Gystrum soil is in capability 
unit Vlle-3, Thin Upland range site. 


RoF—Rock outcrop-Mathias-Butche complex, 30 to 
75 percent slopes. This map unit occurs as areas of 
Rock outcrop closely intermingled with areas of well 
drained, steep and very steep soils. It is in areas on 
mountains where slopes are short and generally face 
south and west. It commonly is dissected by steep- 
walled canyons. The deep Mathias soil is on slopes 
below the Rock outcrop (fig. 9). The shallow Butche soil 
is on slopes above the Rock outcrop. Many stones and 
boulders as much as 12 feet in diameter are on the 


сас АД 


а 


Figure 9.—An area of Rock outcrop-Mathias-Butche complex, 30 to 75 percent slopes. The Mathias soil is on the side slopes. 
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surface of both soils. Areas are irregular in shape and 50 
to 1,500 acres in size. They are 30 to 45 percent Rock 
outcrop, 25 to 40 percent Mathias soil, and 20 to 30 
percent Butche soil. The two soils and the Rock outcrop 
occur as areas so closely intermingled or so small that 
mapping them separately is not practical. 

The Rock outcrop is exposed sandstone on vertical 
cliffs and ledges. 

Typically, the surface layer of the Mathias soil is dark 
grayish brown extremely stony very fine sandy loam 
about 2 inches thick. The subsurface layer is very fine 
sandy loam about 11 inches thick. It is light brownish 
gray in the upper part and brown in the lower part. The 
subsoil is about 20 inches thick. It is light brown, friable 
very fine sandy loam in the upper part and reddish 
yellow, friable very fine sandy loam and fine sandy loam 
in the lower part. The underlying material to a depth of 
60 inches is reddish yellow fine sandy loam. The content 
of stones, boulders, and coarse rock fragments is 40 to 
55 percent in the subsurface layer, subsoil, and 
underlying material. In places a thin layer of mulch is at 
the surface. In some areas, the content of clay is lower 
and the content of coarse fragments less than 35 
percent in the subsoil. 

Typically, the surface layer of the Butche soil is brown 
fine sandy loam about 4 inches thick. The underlying 
material is light yellowish brown channery fine sandy 
loam about 5 inches thick. Very pale brown hard 
sandstone is at a depth of about 9 inches. In places lime 
is at or near the surface. In some areas the soil contains 
more clay throughout. 

Included with the Rock outcrop and Mathias and 
Butche soils in mapping are small areas of Midway soils 
on the lower, less sloping parts of the landscape. These 
included soils make up less than 15 percent of any one 
mapped area. They contain more clay throughout than 
the Mathias and Butche soils. Also included are many 
scattered areas that are mined. 

Fertility and the content of organic matter are low in 
the Mathias and Butche soils. Available water capacity is 
low in the Mathias soil and very low in the Butche soil. 
Permeability is moderate in both soils. Runoff is rapid. 

Nearly all of the acreage supports native vegetation 
and is used for grazing. This map unit is poorly suited to 
range. The native vegetation on the Mathias soil 
dominantly is big bluestem, little bluestem, and 
needlegrass and, in some areas, sparse stands of 
ponderosa pine. That on the Butche soil dominantly is 
little bluestem, needleandthread, western wheatgrass, 
and prairie sandreed. Obtaining a uniform distribution of 
grazing is difficult because of the steep and very steep 
slopes and the ledges of exposed bedrock. 

Timber is harvested in some areas of the Mathias soil, 
but production is low. Managing this map unit for timber 
is difficult because the trees are in widely scattered 
areas, are in sparse stands, and grow slowly and 
because slopes are steep and very steep. Landslides are 
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a hazard if the surface is disturbed when the timber is 
harvested. 

This map unit is.unsuited to cultivated crops and to 
windbreaks and environmental plantings, building site 
development, and septic tank absorption fields. The 
slope and the extent of the Rock outcrop are the main 
limitations. Stoniness is an additional limitation. 

The Rock outcrop is in capability unit VIlls-1 and is not 
assigned to a range site; the Mathias soil is in capability 
unit Vile-3, Stony Hills range site, and woodland 
suitability subclass 6r; the Butche soil is in capability unit 
Vils-1, Shallow range site. 


RrF—Rockoa-Rock outcrop complex, 25 to 60 
percent slopes. This map unit occurs as areas of a 
deep, well drained, steep and very steep Rockoa soil 
that are closely intermingled with areas of Rock outcrop. 
It generally is on north- and northeast-facing slopes in 
the mountains. It commonly is dissected by steep-walled 
canyons. The Rockoa soil is on the steeper parts of the 
landscape below the Rock outcrop. The Rock outcrop 
generally is on the higher parts of the landscape. Many 
stones and boulders as much as 12 feet in diameter are 
on the surface of the Rockoa soil. Areas are irregular in 
shape and 40 to 400 acres in size. They are about 65 to 
75 percent Rockoa soil and 20 to 30 percent Rock 
outcrop. The Rockoa soil and the Rock outcrop occur as 
areas so closely intermingled or so small that mapping 
them separately is not practical. 

Typically, the Rockoa soil has a 1-inch mulch of forest 
litter at the surface. The surface layer is dark grayish 
brown extremely stony fine sandy loam about 5 inches 
thick. The subsurface layer is light brownish gray fine 
sandy loam about 5 inches thick. Below this is а 
transition layer of light brown fine sandy loam about 5 
inches thick. The subsoil is about 36 inches thick. It is 
brown, firm sandy clay loam over light brown, friable fine 
sandy loam. The underlying material to a depth of 60 
inches is light brown fine sandy loam. The content of 
stones, boulders, and coarse rock fragments is 30 to 50 
percent throughout the soil. In some areas the content 
of coarse fragments is lower. 

The Rock outcrop is exposed sandstone on vertical 
cliffs and ledges. 

Included with the Rockoa soil and Rock outcrop in 
mapping are small areas of Butche soils. These included 
soils make up less than 15 percent of any one mapped 
area. They have bedrock within a depth of 20 inches. 
They are in areas above the Rock outcrop. Also included 
are many scattered areas that are mined. 

Fertility is medium and the content of organic matter 
moderate in the Rockoa soil. Available water capacity is 
low or moderate. Permeability is moderate. Runoff is 
rapid. 

Most of the acreage is used for timber. Some areas 
are used for limited grazing. The Rockoa soil is fairly well 
suited to woodland. The native vegetation dominantly is 
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ponderosa pine and a sparse understory of shrubs and 
grasses, Harvesting the timber is difficult in many areas 
because the use of wheeled equipment is limited by the 
large boulders and the steep and very steep slopes. 
Erosion is a severe hazard if the surface is disturbed 
when the timber is harvested. Also, landslides are a 
hazard. Many areas of the Rockoa soil are inaccessible 
because they are in isolated coves and pockets. Building 
logging roads into these areas generally is too expensive. 

This map unit generally is unsuited to cultivated crops 
and to windbreaks and environmental plantings, building 
site development, and septic tank absorption fields 
because of the slope and stoniness. 

The Rockoa soil is in capability unit Vile-1 and 
woodland suitability subclass 5r and is not assigned to a 
range site; the Rock outcrop is in capability unit VIlls-1 
and is not assigned to a range site. 


SaE—Samsil clay, 15 to 40 percent slopes. This 
shallow, well drained, moderately steep and steep soil is 
on uplands that generally are dissected by gullies, 
ravines, and drainageways. Areas are irregular in shape 
and 10 to 800 acres in size. 

Typically, the surface layer is light brownish gray, 
calcareous clay about 3 inches thick. Below this is a 
transition layer of light brownish gray, calcareous clay 
about 5 inches thick. The underlying material is light 
brownish gray and light gray, calcareous shaly clay about 
10 inches thick. Light gray shale is at a depth of about 
18 inches. In some areas the soil is acid throughout. In 
other areas it contains less clay throughout. 

Included with this soil in mapping are small areas of 
Hisle and Pierre soils and Rock outcrop. These 
inclusions make up less than 10 percent of any one 
mapped area. Hisle soils have a sodium affected subsoil. 
They are in swales and drainageways. Pierre soils are 20 
to 40 inches deep over shale. They are lower on the 
landscape than the Samsil soil. The Rock outcrop 
commonly is on rounded knobs and hilltops. It supports 
little or no vegetation. 

Fertility and the content of organic matter are low in 
the Samsil soil. Available water capacity is very low. 
Permeability is slow. Runoff is very rapid. The shrink- 
swell potential is very high. 

All of the acreage is range. This soil is fairly well suited 
to native grasses. The native vegetation dominantly is 
western wheatgrass, little bluestem, and sideoats grama. 
Overused areas are dominated by blue grama and 
sedges. After continued overuse, bare areas are 
common. 

This soil is too steep and too shallow for cultivated 
crops and windbreaks and environmental plantings. It 
generally is unsuited to building site development and 
septic tank absorption fields. The shallowness to shale 
and the slope are the main limitations. Also, the very 
high shrink-swell potential is a limitation on building sites. 


The capability unit is Vile-5; Shallow Clay range site. 
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SbD—Samsil-Plerre clays, 6 to 15 percent slopes. 
These well drained, moderately sloping and strongly 
sloping soils are on uplands that commonly are 
dissected by drainage channels. The shallow Samsil soil 
is on the higher, steeper parts of the landscape. The 
moderately deep Pierre soil is on the lower, less stoping 
parts. Areas are irregular in shape and 15 to 180 acres 
in size. They are about 50 to 70 percent Samsil soil and 
25 to 40 percent Pierre soil. The two soils occur as 
areas so closely intermingled or so small that mapping 
them separately is not practical. 


Typically, the surface layer of the Samsil soil is light 
brownish gray, calcareous clay about 3 inches thick. 
Below this is a transition layer of light brownish gray, 
calcareous clay about 5 inches thick. The underlying 
material is light brownish gray and light gray, calcareous 
shaly clay about 10 inches thick. Light gray shale is at a 
depth of about 18 inches. In some areas the soil is acid 
throughout. In other areas it contains less clay 
throughout. 

Typically, the surface layer of the Pierre soil is grayish 
brown clay about 4 inches thick. The subsoil is light 
brownish gray, very firm, calcareous clay about 25 
inches thick. It has many accumuiations of lime in the 
lower part. The underlying material is light brownish gray, 
calcareous shaly clay about 5 inches thick. Light 
brownish gray shale is at a depth of about 34 inches. In 
places it is more than 40 inches from the surface. In 
some areas the soil is acid throughout. In other areas it 
has visible salt crystals throughout. 

Included with these soils in mapping are small areas of 
Hisle soils and Rock outcrop. These inclusions make up 
less than 15 percent of any one mapped area. Hisle 
soils have a sodium affected subsoil. They are in swales 
and drainageways. The Rock outcrop commonly is on 
hilltops. It supports little or no vegetation. | 

Fertility is low in the Samsil soil and medium in the 
Pierre soil. The content of organic matter is low in both 
Soils. Tilth is poor. Available water capacity is very low in 
the Samsil soil and low in the Pierre soil. Permeability is 
slow in the Samsil soil and very slow in the Pierre soil. 
Runoff is rapid on both soils. The shrink-swell potential is 
very high. 

All of the acreage is range. The Samsil soil is fairly 
well suited and the Pierre soil well suited to native 
grasses. The native vegetation dominantly is green 
needlegrass, little bluestem, sideoats grama, and 
western wheatgrass. Overused areas are dominated by 
blue grama and sedges. After continued overgrazing, 
bare areas are common. 

These soils generally are too steep and too shallow 
for cultivated crops and windbreaks and environmental 
plantings. 

The Samsil soil generally is unsuited to building site 
development because it is shallow. The Pierre soil is 
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poorly suited, mainly because of the very high shrink- 
swell potential. The moderate depth to shale also is a 
limitation. Backfilling with sandy material, providing 
foundation drains, and diverting runoff away from the 
buildings help to prevent the structural damage caused 
by shrinking and swelling. Reinforcing foundations and 
footings also helps to prevent this damage. Land 
shaping is needed in some areas. 

These soils generally are unsuited to septic tank 
absorption fields. The very restricted permeability of the 
Pierre soil and the shale within a depth of 40 inches in 
both soils are the main limitations. Sewage lagoons can 
be used as an alternativo sewage disposal system, but 
the depth to shale and the slope are limitations. 

The Samsil soil is in capability unit Vle-12, Shallow 
Clay range site; the Pierre soil is in capability unit Vle-4, 
Clayey range site. 


ScA—Satanta loam, 0 to 2 percent slopes. This 
deep, well drained, nearly level soil is on terraces. Areas 
are irregular in shape and 10 to 100 acres in size. 
Slopes are long and smooth. 

Typically, the surface layer is grayish brown loam 
about 8 inches thick. The subsoil is about 30 inches of 
brown, pale brown, and light brownish gray clay loam 
and loam. It is calcareous in the lower part. The 
underlying material to a depth of 60 inches is light 
brownish gray, calcareous fine sandy loam. In some 
areas the subsoil contains more sand. 

Included with this soil in mapping are small areas of 
Nunn and Savo soils. These soils make up less than 10 
percent of any one mapped area. They contain more 
clay in the subsoil than the Satanta soil. They are in 
positions on the landscape similar to those of the 
Satanta soil. 

Fertility is medium and the content of organic matter 
moderate in the Satanta soil. Available water capacity is 
moderate or high. Permeability is moderate. Runoff is 
slow. 

Most of the acreage is cropland. This soil is fairly well 
suited to cultivated crops. Winter wheat and alfalfa are 
the main crops. Some areas are irrigated. Measures that 
conserve moisture are the main management needs. 
Examples are minimizing tillage and leaving crop residue 
on the surface. 

This soil is well suited to range. The native vegetation 
dominantly is western wheatgrass, blue grama, and 
needleandthread. Overused areas are dominated by blue 
grama and sedges. 

This soil is well suited to windbreaks and 
environmental plantings. All climatically suited trees and 
shrubs grow well, except for those that require an 
abundant moisture supply. 

This soil is well suited to building site development and 
septic tank absorption fields. 

The capability unit is Illc-1; Silty range site. 
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ScB—Satanta loam, 2 to 6 percent slopes. This 
deep, well drained, gently sloping soil is on terraces. 
Areas are irregular in shape and 15 to 90 acres in size. 
Slopes are long and smooth. 

Typically, the surface layer is grayish brown loam 
about 8 inches thick. The subsoil is about 30 inches of 
brown, pale brown, and light brownish gray clay loam 
and loam. It is calcareous in the lower part. The 
underlying material to a depth of 60 inches is light 
brownish gray, calcareous fine sandy loam. In some 
areas the subsoil contains more sand. 

Included with this soil in mapping are small areas of 
Nunn and Savo soils. These soils make up less than 10 
percent of any one mapped area. They contain more 
clay in the subsoil than the Satanta soil. They are in 
positions on the landscape similar to those of the 
Satanta soil. 

Fertility is medium and the content of organic matter 
moderate in the Satanta soil. Available water capacity is 
moderate or high. Permeability is moderate. Runoff is 
medium. 

Most of the acreage is cropland. This soil is fairly well 
suited to cultivated crops. Winter wheat and alfalfa are 
the main crops. Some areas are irrigated. Controlling 
erosion and conserving moisture are the main 
management concerns. Minimizing tillage and leaving 
crop residue on the surface conserve moisture. Contour 
stripcropping, terraces, and grassed waterways help to 
control erosion. 

This soil is well suited to range. The native vegetation 
dominantly is western wheatgrass, blue grama, and 
needleandthread. Overused areas are dominated by blue 
grama and sedges. 

This soil is well suited to windbreaks and 
environmental plantings. All climatically suited trees and 
shrubs grow well, except for those that require an 
abundant supply of moisture. Planting on the contour 
helps to control erosion and conserves moisture. 

This soil is well suited to most kinds of building site 
development and to septic tank absorption fields. 

The capability unit is Ι|18-1; Silty range site. 


ScC—Satanta loam, 6 to 9 percent slopes. This 
deep, well drained, moderately sloping soil is on 
terraces. Areas are irregular in shape and 10 to 60 acres 
in size. Slopes are smooth. 

Typically, the surface layer is grayish brown loam 
about 8 inches thick. The subsoil is about 32 inches of 
brown, pale brown, and light brownish gray clay loam 
and loam. It is calcareous in the lower part. The 
underlying material to a depth of 60 inches is light 
brownish gray, calcareous fine sandy loam. In some 
areas the subsoil contains more sand. 

Included with this soil in mapping are small areas of 
Nunn soils. These soils make up less than 10 percent of 
any one mapped area. Their subsoil contains more clay 
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than that of the Satanta soil. Their position on the 
landscape is similar to that of the Satanta soil. 

Fertility is medium and the content of organic matter 
moderate in the Satanta soil. Available water capacity is 
moderate or high. Permeability is moderate. Runoff is 
medium. 

Most of the acreage is range. This soil is well suited to 
native grasses. The native vegetation dominantly is 
western wheatgrass, blue grama, and needleandthread. 
Overused areas are dominated by blue grama and 
sedges. 

This soil is poorly suited to cultivated crops. 
Controlling erosion and conserving moisture are the main 
management concerns. Contour stripcropping, terracing, 
establishing grassed waterways, and including grasses 
and legumes in the cropping system help to control 
erosion. Minimizing tillage and leaving crop residue on 
the surface conserve moisture. 

This soil is well suited to most kinds of building site 
development and to septic tank absorption fields. 

The capability unit is IVe-1; Silty range site. 


SdA—Savo silt loam, 0 to 2 percent slopes. This 
deep, well drained, nearly level soil is on terraces. Areas 
are oblong or irregularly shaped and are 15 to 430 acres 
in size. Slopes are long and smooth. 

Typically, the surface layer is grayish brown silt loam 
about 5 inches thick. The subsoil is friable and firm silty 
clay loam about 16 inches thick. it is dark grayish brown 
in the upper part, grayish brown in the next part, and 
light yellowish brown in the lower part. The lower part of 
the subsoil and the upper part of the underlying material 
are calcareous and have common accumulations of lime. 
The underlying material to a depth of 60 inches is pale 
yellow and light yellowish brown, calcareous silty clay 
loam. In some areas the subsoil contains more sand. In 
places the soil is redder throughout. 

Included with this soil in mapping are small areas of 
Kyle, Manzanola, and Pierre soils. These soils make up 
less than 10 percent of any one mapped area. Kyle and 
Pierre soils contain more clay in the subsoil than the 
Savo soils. The surface layer of Manzanola soils is 
lighter colored than that of the Savo soil. Kyle soils are 
on the lower parts of the landscape. Manzanola and 
Pierre soils are in positions on the landscape similar to 
those of the Savo soil. 

Fertility is medium and the content of organic matter 
moderate in the Savo soil. Available water capacity is 
high. Permeability is moderately slow. Runoff is slow. 
The shrink-swell potential is high. 

Most of the acreage is cropland. This soil is fairly well 
suited to cultivated crops. Winter wheat and alfalfa are 
the main crops. Some areas are irrigated. Measures that 
conserve moisture are the main management needs. 
Examples are minimizing tillage and leaving crop residue 
on the surface. 
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This soil is well suited to range. The native vegetation 
dominantly is western wheatgrass, blue grama, and 
needlegrasses. Overused areas are dominated by blue 
grama and sedges. 

This soil is well suited to windbreaks and 
environmental plantings. All climatically suited trees and 
shrubs grow well, except for those that require an 
abundant moisture supply. 

This soil is poorly suited to building site development 
because of the high shrink-swell potential. Backfilling 
with sandy material, providing foundation drains, and 
diverting runoff away from the buildings, however, help to 
prevent the structural damage caused:by shrinking and 
swelling. Reinforcing foundations and footings also helps 
to prevent this damage. The soil is poorly suited to 
septic tank absorption fields because of the restricted 
permeability. Enlarging the absorption area, however, 
helps to overcome the slow absorption of liquid waste. 

The capability unit is IIlc-1; Silty range site. 


SdB—Savo silt loam, 2 to 6 percent slopes. This 
deep, well drained, gently sloping soil is on terraces. 
Areas-are irregular in shape and 15 to 2,100 acres in 
size. Slopes are long and smooth. 

Typically, the surface layer is grayish brown silt loam 
about 5 inches thick. The subsoil is friable and firm silty 
clay loam about 16 inches thick. It is dark grayish brown 
in the upper part, grayish brown in the next part, and 
light yellowish brown in the lower part. The lower part of 
the subsoil and the upper part of the underlying material 
are calcareous and have common accumulations of lime. 
The underlying material to a depth of 60 inches is pale 
yellow and light yellowish brown, calcareous silty clay 
loam. In some areas the subsoil contains more sand. In 
places the soil is redder throughout. 

Included with this soil in mapping are small areas of 
Kyle, Manzanola, and Pierre soils. These soils make up 
less than 10 percent of any one mapped area. Kyle and 
Pierre soils contain more clay in the subsoil than the 
Savo soil. The surface layer of Manzanola soils is lighter 
colored than that of the Savo soil. Kyle soils are on the 
lower, slightly concave parts of the landscape. 
Manzanola and Pierre soils are in positions on the 
landscape similar to those of the Savo soil. 

Fertility is medium and the content of organic matter 
moderate in the Savo soil. Available water capacity is 
high. Permeability is moderately slow. Runoff is medium. 
The shrink-swell potential is high. 

About half of the acreage is range. This soil is well 
suited to native grasses. The native vegetation 
dominantly is western wheatgrass, blue grama, and 
needlegrasses. Overused areas are dominated by blue 
grama and sedges. 

This soil is fairly well suited to cultivated crops. Alfalfa 
and winter wheat are the main crops. Some areas are 
irrigated. Controlling erosion and conserving moisture are 
the main management concerns. Minimizing tillage and 
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leaving crop residue on the surface conserve moisture. 
Farming on the contour, terracing, and including grasses 
and legumes in the cropping system help to control 
erosion. 

This soil is well suited to windbreaks and 
environmental plantings. All climatically suited trees and 
shrubs grow well, except for those that require an 
abundant supply of moisture. 

This soil is poorly suited to building site development 
because of the high shrink-swell potential. Backfilling 
with sandy material, providing foundation drains, and 
diverting runoff away from the buildings, however, help to 
prevent the structural damage caused by shrinking and 
swelling. Reinforcing foundations and footings also helps 
to prevent this damage. The soil is poorly suited to 
septic tank absorption fields because of the restricted 
permeability. Enlarging the absorption area, however, 
helps to overcome the slow absorption of liquid waste. 

The capability unit is |||ፀ-1; Silty range site. 


SmE—Schamber-Eckley complex, 9 to 40 percent 
slopes. These strongly sloping to steep soils are on high 
terraces or terrace remnants. The excessively drained 
Schamber soil is on the steeper ridgetops. The well 
drained Eckley soil is on the lower, less sloping parts of 
the landscape. Many small stones and coarse pebbles 
are on the surface. Areas are irregularly shaped or 
oblong and are 10 to 220 acres in size. They are 35 to 
50 percent Schamber soil and 30 to 45 percent Eckley 
soil. The two soils occur as areas so closely intermingled 
that mapping them separately is not practical. 

Typically, the surface layer of the Schamber soil is 
brown, calcareous gravelly loam about 6 inches thick. 
The upper part of the underlying material is light brown, 
calcareous gravelly loamy sand. The lower part to a 
depth of 60 inches is multicolored, calcareous gravelly 
sand. In some areas the soil contains more loam and 
less gravel. 

Typically, the surface layer of the Eckley soil is grayish 
brown loam about 4 inches thick. The subsoil is brown, 
friable clay loam about 8 inches thick. The underlying 
material to а depth of 60 inches is brown, calcareous 
gravelly sand. In some areas the gravelly sand is 20 to 
40 inches from the surface. 

Included with these soils in mapping are small areas of 
Pierre and Samsil soils on uplands. These included soils 
make up less than 15 percent of any one mapped area. 
Pierre soils are underlain by shale 20 to 40 inches from 
the surface. Samsil soils are underlain by shale 6 to 20 
inches from the surface. 

Fertility and the content of organic matter are low in 
the Schamber soil. Fertility is medium and the content of 
organic matter moderate in the Eckley soil. Available 
water capacity is low in both soils. Permeability is rapid 
or very rapid in the Schamber soil. It is moderate in the 
Subsoil of the Eckley soil and rapid in the underlying 
material. Runoff is medium. 
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All of the acreage is range. These soils are poorly 
suited to native grasses, however, because they are 
droughty. The native vegetation dominantly is blue 
grama, sedges, and needleandthread. Also, western 
wheatgrass is common on the Eckley soil. Overused 
areas are dominated by sedges, blue grama, and weeds. 
After continued overuse, bare areas are common on the 
Schamber soil. 

These soils are too steep and too droughty for 
cultivated crops and windbreaks and environmental 
plantings. 

Because it is less sloping, the Eckley soil is better 
suited to building site development and septic tank 
absorption fields than the Schamber soil. Land shaping 
is needed in some areas. Both soils readily absorb the 
effluent from septic tank absorption fields, but they do 
not adequately filter the effluent. The poor filtering 
capacity may result in pollution of ground water. The 
soils are a probable source of sand and gravel for road 
construction. 

The capability unit is VIls-7; the Schamber soil is in 
Very Shallow range site, the Eckley soil in Shallow to 
Gravel range site. 


SnE—Shingle-Penrose-Rock outcrop complex, 15 
to 40 percent slopes. This map unit occurs as areas of 
shallow, well drained, moderately steep and steep soils 
closely intermingled with areas of Rock outcrop on 
uplands. The two soils have many small rocks and shale 
fragments on the surface. They are in a random pattern 
throughout the map unit. The Rock outcrop occurs 
mainly as ledges on the higher parts of the landscape. 
Areas generally are oblong or long and narrow and are 
20 to 900 acres in size. They are 50 to 65 percent 
Shingle soil, 20 to 30 percent Penrose soil, and about 20 
percent Rock outcrop. The two soils and the Rock 
outcrop occur as areas so closely intermingled or so 
small that mapping them separately is not practical. 

Typically, the surface layer of the Shingle soil is light 
yellowish brown, calcareous loam about 3 inches thick. 
Below this is a transition layer of light gray, calcareous 
loam about 5 inches thick. The underlying material is 
pale yellow, calcareous loam about 9 inches thick. It has 
common fragments of shale. Pale yellow shale is at a 
depth of about 17 inches. In places the soil is redder. 

Typically, the surface layer of the Penrose soil is light 
brownish gray, calcareous loam about 4 inches thick. 
The underlying material is light gray, calcareous loam 
about 9 inches thick. Hard limestone bedrock is at a 
depth of about 13 inches. In some areas the soil has a 
higher content of coarse fragments throughout and has 
a darker surface layer. 

The Rock outcrop is shale intermixed with hard 
limestone. 

Included. with the Shingle and Penrose soils and Rock 
outcrop in mapping are small areas of Midway and 
Minnequa soils. These included soils make up less than 
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10 percent of any one mapped area. Midway soils 
contain more clay throughout than the Penrose and 
Shingle soils. Their position on the landscape is similar 
to that of the Penrose and Shingle soils. Minnequa soils 
are 20 to 40 inches deep over bedrock. They are on the 
lower parts of the landscape. 

Fertility and the content of organic matter are low in 
the Shingle and Penrose soils. Available water capacity 
is very low. Permeability is moderate above the bedrock. 
Runoff is very rapid. 

All of the acreage is range. This map unit is fairly well 
suited to native grasses. The native vegetation 
dominantly is blue grama, needlegrass, little bluestem, 
sideoats grama, and western wheatgrass. Overused 
areas are dominated by blue grama and sedges. 

These soils generally are unsuited to cultivated crops 
and to windbreaks and environmental plantings, building 
site development, and septic tank absorption fields 
because they are too shallow over bedrock and too 
steep. I 

The Shingle soil is in capability unit Vlle-4, Shallow 
range site; the Penrose soil is in capability unit Vils-1, 
Shallow range site; the Rock outcrop is in capability unit 
Vlils-1 and is not assigned to a range site. 


SpF—Speartish-Rock outcrop complex, 9 to 50 
percent slopes. This map unit occurs as areas of a 
shallow, well drained, rolling to very steep Spearfish soil 
that are closely intermingled with areas of Rock outcrop. 
it is in areas on uplands where slopes are short and are 
rough and broken. The Spearfish soil is on the lower, 
less steep side slopes. The Rock outcrop is on the tops 
of ridges and the steep or very steep sides of 
drainageways. Areas are irregular in shape and 20 to 
800 acres in size. They are 60 to 75 percent Spearfish 
soil and 20 to 30 percent Rock outcrop. The Speartish 
soil and Rock outcrop occur as areas so closely 
intermingled or so small that mapping them separately is 
not practical. 

Typically, the surface layer of the Spearfish soil is 
reddish brown, calcareous loam about 4 inches thick. 
Below this is a transition layer of reddish brown, 
calcareous shaly loam about 4 inches thick. The 
underlying material is light red, calcareous shaly loam 
about 9 inches thick. It has many fragments of siltstone. 
Siltstone bedrock that has layers and lenses of gypsum 
is at a depth of about 17 inches. 

The Rock outcrop is exposed reddish siltstone, 
sandstone, and shale. 

Included with the Spearfish soil and Rock outcrop in 
mapping are small areas of Nevee and Tilford soils on 
the lower lying, smooth fans and terraces. These soils 
make up less than 15 percent of any one mapped area. 
They are deep. Also, the surface layer of Tilford soils is 
darker than that of the Spearfish soil. 

Fertility and the content of organic matter are low in 
the Spearfish soil. Available water capacity is very low. 
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Permeability is moderate above the bedrock. Runoff is 
rapid. 

All of the acreage is range. This map unit is poorly 
suited to native grasses, however, because of the extent 
of the Rock outcrop (fig. 10). The native vegetation on 
the Spearfish soil dominantly is little bluestem, prairie 
sandreed, western wheatgrass, and needleandthread. 
Many areas support widely scattered ponderosa pine. 
Overused areas are dominated by needleandthread and 
sedges. After continued overuse, the extent of bare 
areas increases. 

This map unit generally is unsuited to cultivated crops 
and to windbreaks and environmental plantings, building 
site development, and septic tank absorption fields 
because of the shallowness to bedrock, the slope, and 
the extent of the Rock outcrop. 

The Spearfish soil is in capability unit Vlle-7, Shallow 
range site; the Rock outcrop is in capability unit VIlls-1 
and is not assigned to a range site. 


SsE—Spearfish-Tllford extremely stony loams, 6 to 
25 percent slopes. These well drained, gently rolling to 
hilly scils are on uplands. The shallow Spearfish soil is in 
the steeper areas. The deep Tilford soil is in the less 
sloping areas. Areas are circular and 5 to 110 acres in 
size. They are 40 to 55 percent Spearfish soil and 25 to 
45 percent Tilford soil. The two soils occur as areas so 
closely intermingled or so small that mapping them 
separately is not practical. 

Typically, the surface layer of the Spearfish soil is 
reddish brown, calcareous extremely stony loam about 4 
inches thick. Below this is a transition layer of reddish 
brown, calcareous shaly loam about 4 inches thick. The 
underlying material is light red, calcareous shaly loam 
about 9 inches thick. It has many fragments of siltstone. 
Light red siltstone bedrock that has layers and lenses of 
gypsum is at a depth of about 17 inches. 

Typically, the surface layer of the Tilford soil is reddish 
brown extremely stony loam about 4 inches thick. The 
subsoil is about 14 inches of silty clay loam and 
calcareous silt loam. It is reddish brown, red, and light 
red. The underlying material to a depth of 60 inches is 
red, calcareous silt loam. In some areas the subsoil 
contains more sand. 

Included with these soils in mapping are small areas of 
Nevee soils. These included soils make up less than 20 
percent of any one mapped area. They contain less clay 
throughout than the Tilford soil. Their position on the 
landscape is similar to that of the Tilford soil. 

Fertility and the content of organic matter are low in 
the Spearfish soil. Fertility is medium and the content of 
organic matter moderate in the Tilford soil. Available 
water capacity is very low in the Spearfish soil and high 
in the Tilford soil. Permeability is moderate in both soils. 
Runoff is rapid. 

All of the acreage is range. The Spearfish soil is fairly 
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Figure 10.—Sparse vegetation in an area of Spearfish-Rock outcrop complex, 9 to 50 percent slopes. 


well suited and the Tilford soil well suited to native 
grasses. The native vegetation on the Speartish soil 
dominantly is little bluestem, prairie sandreed, and prairie 
dropseed. That on the Tilford soil dominantly is little 
bluestem, western wheatgrass, big bluestem, and green 
needlegrass. Overused areas are dominated by blue 
grama and sedges. 

These soils generally are unsuited to cultivated crops 
and to windbreaks and environmental plantings. The 
Spearfish soil is too shallow and too steep, and both 
soils are too stony. 

Because it is deeper and is less steep, the Tilford soil 
is better suited to building site development than the 
Spearfish soil. Some land shaping is needed. Also, the 
stones should be removed from some areas. The Tilford 
soil is only fairly well suited to septic tank absorption 


fields because of the stones and the slope. Installing the 
distribution lines across the slope generally improves the 
efficiency of the absorption system. In some areas the 
stones should be removed before the field is installed. 
The capability unit is VIls-6; the Spearfish soil is in 
Shallow range site, the Tilford soil in Silty range site. 


St—Stetter clay. This deep, well drained, nearly level 
Soil is on flood plains along drainageways and creeks 
that have meandering channels. It is occasionally 
flooded for brief periods. Areas are long and narrow and 
15 to 100 acres in size. 

Typically, the surface layer is grayish brown clay about 
2 inches thick. The subsurface layer is grayish brown 
clay about 4 inches thick. The underlying material to a 
depth of 60 inches is grayish brown and light brownish 
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gray clay. It is calcareous in the lower part. In some 
areas the soil contains less clay throughout. 

Included with this soil in mapping are small areas of 
Arvada, Hisle, and Kyle soils. These soils make up less 
than 10 percent of any one mapped area. Arvada and 
Hisle soils are slightly higher on the landscape than the 
Stetter soil. They have a sodium affected subsoil. Also, 
Hisle soils are 20 to 40 inches deep over shale. Kyle 
soils are on the higher parts of the landscape. They are 
not stratified and contain more clay in the subsoil than 
the Stetter soil. 

Fertility and the content of organic matter are low in 
the Stetter soil. Tilth is poor. Available water capacity is 
low or moderate. Permeability is slow or very slow. 
Runoff is slow. The shrink-swell potential is high. 

All of the acreage is range. This soil is well suited to 
native grasses. The native vegetation dominantly is 
western wheatgrass and green needlegrass. Overused 
areas are dominated by blue grama, buffalograss, and 
weeds. 

This soil is poorly suited to cultivated crops. Improving 
tilth and conserving moisture are the main management 
concerns. Floodwater delays planting in some years, but 
in most years the additiona! moisture is beneficial and 
the flood damage is minor. 

This soil is only fairly well suited to windbreaks and 
environmental plantings. Trees and shrubs can be 
established, but optimum growth is unlikely. 

This soil generally is unsuited to building site 
development and septic tank absorption fields because 
of the flooding. 

The capability unit is IVs-3; Clayey Overflow range site. 


Sw—Swanboy clay. This deep, well drained, nearly 
level soil is on fans and foot slopes. Areas are irregular 
in shape and 10 to 90 acres in size. Slopes are long and 
smooth. 

Typically, the surface layer is light brownish gray clay 
about 1 inch thick. The subsoil is grayish brown, firm clay 
about 14 inches thick. The lower part of the subsoil and 
the underlying material are calcareous and have 
accumulations of salts. The underlying material to a 
depth of 60 inches is grayish brown clay. In some areas 
the subsoil is sodium affected. 

Included with this soil in mapping are some Slickspots, 
which make up less than 10 percent of any one mapped 
area. The Slickspots occur as small areas of massive 
clay. They have a puddled surface and support little or 
no vegetation. 

Fertility and the content of organic matter are low in 
the Swanboy soil. Tilth is very poor. Available water 
capacity is low. Permeability is very slow. Runoff is 
medium. The shrink-swell potential is very high. 

All of the acreage is range. This soil is best suited to 
native grasses. The native vegetation dominantly is 
western wheatgrass and green needlegrass. Overused 
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areas are dominated by a thin stand of western 
wheatgrass and pricklypear. 

This soil generally is not suited to cultivated crops and 
to windbreaks and environmental plantings because of 
the very poor tilth and the high content of salts in the 
subsoil. 

This soil is poorly suited to building site development 
because of the very high shrink-swell potential. 
Backfilling with sandy material, providing foundation 
drains, and diverting runoff away from the buildings help 
to prevent the structural damage caused by shrinking 
and swelling. Reinforcing foundations and footings also 
helps to prevent this damage. 

Because of the very restricted permeability, this soil 
generally is unsuited to septic tank absorption fields. It is 
suitable, however, as a site for sewage lagoons. 

The capability unit is Vis-6; Dense Clay range site. 


TaA—Tilford silt loam, 0 to 2 percent slopes. This 
deep, well drained, nearly level soil is on terraces and 
uplands. Areas are irregular in shape and 10 to 400 
acres in size. Slopes are long and smooth. 

Typically, the surface layer is reddish brown silt loam 
about 4 inches thick. The subsoil is about 14 inches of 
reddish brown, red, and light red, very friable silty clay 
loam and silt loam. It is calcareous in the lower part. The 
underlying material to a depth of 60 inches is red, 
calcareous silt loam. In some areas carbonates are 
leached to a depth of 10 inches or more. 

included with this soil in mapping are small areas of 
Nevee soils. These soils make up less than 10 percent 
of any one mapped area. They contain less clay 
between depths of 10 and 40 inches than the Tilford 
soil. Their position on the landscape is similar to that of 
the Tilford soil. 

Fertility is medium and the content of organic matter 
moderate in the Tilford soil. Available water capacity is 
high. Permeability is moderate. Runoff is medium. 

About half of the acreage is range. This soil is well 
suited to native grasses. The native vegetation 
dominantly is little bluestem, western wheatgrass, green 
needlegrass, and blue grama. Overused areas are 
dominated by blue grama and sedges. 

This soil is well suited to cultivated crops. Alfalfa, 
forage crops, and small grain are the main crops. Some 
areas are irrigated. Measures that conserve moisture are 
the main management needs. Examples are minimizing 
tillage and leaving crop residue on the surface. 

This soil is well suited to windbreaks and 
environmental plantings. All climatically suited trees and 
shrubs grow well, except for those that require an 
abundant supply of moisture. 

This soil is well suited to building site development and 
septic tank absorption fields. 

The capability unit is Illc-1; Silty range site. 
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TaB—Tilford silt loam, 2 to 6 percent slopes. This 
deep, well drained, gently sloping soil is on terraces and 
uplands. Areas are irregular in shape and 15 to 500 
acres in size. Slopes are long and smooth. 

Typically, the surface layer is reddish brown silt loam 
about 4 inches thick. The subsoil is about 14 inches of 
reddish brown, red, and light red, very friable silty clay 
loam and silt loam. It is calcareous in the lower part. The 
underlying material to a depth of 60 inches is red, 
calcareous silt loam. In some areas carbonates are 
leached to a depth of 10 inches or more. 

Included with this soil in mapping are small areas of 
Nevee soils. These soils make up less than 10 percent 
of any one mapped area. They contain less clay 
between depths of 10 and 40 inches than the Tilford 
soil. Their position on the landscape is similar to that of 
the Tilford soil. 

Fertility is medium and the content of organic matter 
moderate in the Tilford soil. Available water capacity is 
high. Permeability is moderate. Runoff is medium. 

About half of the acreage is range. This soil is well 
suited to native grasses. The native vegetation 
dominantly is little bluestem, blue grama, green 
neediegrass, and western wheatgrass. Overused areas 
are dominated by blue.grama and sedges. 

This soil is well suited to cultivated crops. Alfalfa, 
forage crops, and small grain are the main crops. Some 
areas are irrigated. Controlling erosion and conserving 
moisture are the main management concerns. Minimizing 
tillage and leaving crop residue on the surface conserve 
moisture. Farming on the contour, terracing, and 
including grasses and legumes in the cropping system 
help to contro! erosion. 

This soil is well suited to windbreaks and 
environmental plantings. All climatically suited trees and 
shrubs grow well, except for those that require an 
abundant supply of moisture. Planting on the contour 
helps to control erosion and conserves moisture. 

This soil is well suited to building site development and 
septic tank absorption fields. 

The capability unit is Ше-1; Silty range site. 


TaC—Tilford silt loam, 6 to 9 percent slopes. This 
deep, well drained, moderately sloping soil is on terraces 
and uplands. Areas are irregular in shape and 10 to 100 
acres in size. Slopes are smooth. 

Typically, the surface layer is reddish brown silt loam 
about 4 inches thick. The subsoil is about 14 inches of 
reddish brown, red, and light red, very friable silty clay 
loam and silt loam. It is calcareous in the lower part. The 
underlying material to a depth of 60 inches is red, 
calcareous silt loam. In some areas carbonates are 
leached to a depth of 10 inches or more. 

Included with this soil in mapping are small areas of 
Nevee and Spearfish soils. These soils make up less 
than 10 percent of any one mapped area. Nevee soils 
contain less clay between depths of 10 and 40 inches 
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than the Tilford soil. Their position on the landscape is 
similar to that of the Tilford soil. Spearfish 8015 are 

underlain by soft siltstone at a depth of 6 to 20 inches. 
They are on the higher, steeper parts of the landscape. 

Fertility is medium and the content of organic matter 
moderate in the Tilford soil. Available water capacity is 
high. Permeability is moderate. Runoff is medium. 

Most of the acreage is range. This soil is well suited to 
native grasses. The native vegetation dominantly is little 
bluestem, blue grama, green needlegrass, and western 
wheatgrass. Overused areas are dominated by blue 
grama and sedges. 

This soil is fairly well suited to cultivated crops. Alfalfa, 
forage crops, and small grain are the main crops. 
Controlling erosion and conserving moisture are the main 
management concerns. Contour stripcropping, terracing, 
establishing grassed waterways, and including grasses 
and legumes in the cropping system help to control 
erosion. Minimizing tillage and leaving crop residue on 
the surface conserve moisture. 

This soil is well suited to windbreaks and 
environmental plantings. Planting the trees and shrubs 
on the contour helps to control erosion and conserves 
moisture. 

This soil is well suited to most kinds of building sites 
and septic tank absorption fields. Land shaping is 
needed on some building sites. 

The capability unit is IVe-1; Silty range site. 


TgC—Tilford-Gystrum complex, 2 to 9 percent 
slopes. These well drained, gently sloping and 
moderately sloping soils are in areas on uplands where 
slopes are long and smooth. The deep Tilford soil is on 
the lower, less sloping parts of the landscape. The 
moderately deep Gystrum soil is on the higher, steeper 
parts. Areas are irregular in shape and 40 to 500 acres 
in size. They are 35 to 50 percent Tilford soil and 30 to 
40 percent Gystrum soil. The two soils occur as areas so 
closely intermingled or so small that mapping them 
separately is not practical. 

Typically, the surface layer of the Tilford soil is reddish 
brown silt loam about 4 inches thick. The subsoil is 
about 14 inches of reddish brown, red, and light red, 
very friable silty clay loam and silt loam. It is calcareous 
in the lower part. The underlying material to a depth of 
60 inches їз red, calcareous silt loam. In some areas 
carbonates are leached to a depth of 10 inches or more. 

Typically, the surface layer of the Gystrum soil is 
reddish brown, calcareous silty clay loam about 3 inches 
thick. The subsoil is light brown, friable, calcareous silty 
clay loam about 8 inches thick. The underlying material 
is reddish yellow, calcareous silt loam about 17 inches 
thick. Gypsum bedrock is at a depth of about 28 inches. 

Included with these soils in mapping are small areas of 
Rekop soils on the tops of small knolls and ridges. 
These included soils make up less than 15 percent of 
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апу one mapped area. They are underlain by gypsum 
bedrock at a depth of 10 to 20 inches. 

Fertility is medium and the content of organic matter 
moderate in the Tilford and Gystrum soils. Available 
water capacity is high in the Tilford soil and low in the 
Gystrum soil. Permeability is moderate in both soils. 
Runoff is medium. The shrink-swell potential is moderate 
in the Gystrum soil. 

Most of the acreage is range. The Tilford soil is well 
suited and the Gystrum soil fairly well suited to native 
grasses. The native vegetation on the Tilford soil 
dominantly is little bluestem, green needlegrass, 
needleandthread, and western wheatgrass. That on the ` 
Gystrum soil dominantly is little bluestem, western 
wheatgrass, needleandthread, and sideoats grama. 
Overused areas are dominated by blue grama and 
sedges. 

This map unit is poorly suited to cultivated crops. The 
Tilford soil is suited, but it cannot be farmed separately 
because it occurs as areas too closely intermingled with 
areas of the Gystrum soil. Alfalfa and winter wheat are 
the main crops. Measures that control erosion are the 
main management needs. Examples are farming on the 
contour, establishing grassed waterways, and including 
grasses and legumes in the cropping system. 

The Tilford soil is well suited to windbreaks and 
environmental plantings, but the Gystrum soil generally is 
unsuited. Windbreaks can be established, but optimum 
growth and survival are unlikely on the Gystrum soil. 

The Tilford soil is better suited to building site 
development and septic tank absorption fields than the 
Gystrum soil. The moderate depth to bedrock is the main 
limitation of the Gystrum soil. Also, the moderate shrink- 
swell potential is a limitation on building sites. 

The Tilford soil is in capability unit Ι|18-1, Silty range 
site; the Gystrum soil is in capability unit Vle-3, Thin 
Upland range site. 


VaE— Valent loamy fine sand, 6 to 25 percént 
slopes. This deep, excessively drained, gently rolling to 
hilly soil is on uplands. Areas are irregular in shape and 
10 to 1,400 acres in size. Slopes are short and convex. 
In places they are choppy and dunelike. 

Typically, the surface layer is grayish brown loamy fine 
sand about 4 inches thick. The underlying material to a 
depth of 60 inches is brown loamy fine sand and sand. 
In some areas lime is within a depth of 40 inches. 

Included with this soil in mapping are small areas of 
Jayem soils on the lower, less sloping parts of the 
landscape. These soils make up less than 10 percent of 
any one mapped area. They contain less sand in the 
subsoil than the Valent soil. 

Fertility and the content of organic matter are low in 
the Valent soil: Available water capacity also is low. 
Permeability is very rapid. Runoff is slow. 

Most of the acreage is range. This soil is well suited to 
native grasses. The native vegetation dominantly is 
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prairie sandreed and sand biuestem. Overused areas are 
dominated by blue grama and sand dropseed. After 
continued overgrazing, the extent of forbs increases and 
bare areas are common. Wind erosion is a serious 
problem in the bare areas. 

This soil generally is unsuited to cultivated crops and 
is poorly suited to windbreaks and environmental 
plantings. Only evergreens and shrubs can be 
successfully established. Planting the trees and shrubs 
directly in sod helps to control wind erosion. 

This soil is poorly suited to building site development 
because of the slope. Land leveling is needed in most 
areas. Because the cut areas are very sandy, 
revegetating is difficult. Shallow excavations tend to cave 
in unless they are shored. 

Because of the slope and a poor filtering capacity, this 
soil is poorly suited to septic tank absorption fields. it 
readily absorbs but does not adequately filter the 
effluent. The poor filtering capacity may result in the - 
pollution of ground water. Installing the distribution lines 
across the slope generally improves the efficiency of the 
absorption system. 

The capability unit is Vile-3; Sands range site. 


WpC—Winler-Plerre clays, 2 to 9 percent slopes. 
These moderately deep, well drained, gently sloping and 
moderately sloping soils are in areas on uplands where 
slopes generally are long and smooth. The Winler soil is 
on the lower side slopes, and the Pierre soil is on the 
upper convex slopes. When dry, both soils are 
characterized by cracks, which are 1/2 inch to 2 inches 
wide and several feet long and extend through the 
subsoil. Areas are irregular in shape and 15 to 160 acres 
in size. They are 40 to 50 percent Winler soil and 30 to 
40 percent Pierre soil. The two soils occur as areas so 
closely intermingled or so small that mapping them 
separately is not practical. 

Typically, the surface layer of the Winler scil is grayish 
brown clay about 4 inches thick. The subsoil is grayish 
brown and olive, very firm clay about 16 inches thick. In 
the lower part it is calcareous and has accumulations of 
salts. The underlying material is olive, calcareous shaly 
clay about 10 inches thick. Gray shale is at a depth of 
about 30 inches. In some areas the depth to shale is 
more than 40 inches. In other areas the subsoil does not 
have visible salts. In places the soil is acid throughout. 

Typically, the surface layer of the Pierre soil is grayish 
brown clay about 4 inches thick. The subsoil is light 
brownish gray, very firm, calcareous clay about 25 
inches thick. It has accumulations of lime in the lower 
part. The underlying material is brownish gray, 
calcareous shaly clay about 5 inches thick. Light 
brownish gray shale is at a depth of about 34 inches. In 
places the soil contains less clay. 

Included with these soils in mapping are small areas of 
Hisle and Samsil soils and Slickspots. These inclusions 
make up less than 15 percent of any one mapped area. 
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Hisle soils have a sodium affected subsoil. They are in 
swales and drainageways. Samsil soils are 6 to 20 
inches deep over shale. They are on the higher parts of 
the landscape and on the shoulders of some 
drainageways. The Slickspots are in slight depressions. 
They have no plant cover. 

Fertility is low in the Winler soil and medium in the 
Pierre soil. The content of organic matter is low in both 
soils. Tilth is very poor in the Winler soil and poor in the 
Pierre soil. Available water capacity is low in both soils. 
Permeability is very slow. Runoff is rapid. The shrink- 
swell potential is very high. 

Most of the acreage is range. The Pierre soil is well 
Suited to native grasses, but the Winler soil is poorly 
suited. The native vegetation dominantly is western 
wheatgrass and green needlegrass. Also, blue grama is 
common on the Pierre soil. Overused areas of the Winler 
soil are dominated by a sparse stand of western 
wheatgrass, pricklypear, and sagebrush. Overused areas 
of the Pierre soil are dominated by blue grama and 
buffalograss. 

These soils generally are unsuited to cultivated crops 
and to windbreaks and environmental plantings. The 
Pierre soil is better suited, but it cannot be managed 
separately because it occurs as areas too closely 
intermingled with areas of the Winler soil. 

Because of the very high shrink-swell potential, these 
Soils are poorly suited to building site development. The 
moderate depth to shale also is a limitation. Backfilling 
with sandy material, providing foundation drains, and 
diverting runoff away from the buildings help to prevent 
the structural damage caused by shrinking and swelling. 
Reinforcing foundations and footings also helps to 
prevent this damage. 

Because of the very restricted permeability, these soils 
generally are unsuited to septic tank absorption fields. 
They are suitable as sites for sewage lagoons, but the 
moderate depth to shale is a limitation. 

The Winler soil is in capability unit Vis-6, Dense Clay 
range site; the Pierre soil is in capability unit IVe-3, 
Clayey range site. 


ZnE—Zigweid-Nihill complex, 6 to 20 percent 
slopes. These deep, gently rolling to hilly soils are in 
areas on ridges, fans, and terrace escarpments where 
slopes are short and convex. The well drained Zigweid 
Soil is on the lower parts of the landscape and in 
saddles between the ridges. The excessively drained 
Nihill soil is on the ridges and terrace escarpments. In 
many areas scattered rocks and pebbles are on the 
surface. Areas are irregular in shape and 10 to 100 
acres in size. They are 40 to 50 percent Zigweid soil and 
40 to 50 percent Nihill soil. The two soils occur as areas 
so closely intermingled or so small that mapping them 
separately is not practical. 

Typically, the surface layer of the Zigweid soil is 
brown, calcareous clay loam about 6 inches thick. The 
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subsoil is light brownish gray, very friable, calcareous 
clay loam about 16 inches thick. ቪ has common 
accumulations of lime in the lower part. The underlying 
material to a depth of 60 inches is light gray, calcareous 
loam. 

Typically, the surface layer of the Nihil! soil is brown, 
calcareous gravelly loam about 7 inches thick. The 
underlying material to a depth of 60 inches is light 
brownish gray, calcareous very gravelly loam. Lime 
coatings are on the undersides of the pebbles. In some 
areas the soil has a subsoil in which the content of 
coarse fragments is less than 35 percent. In other areas 
hard sandstone bedrock is at a depth of about 30 
inches. In places the soil contains more sand between 
depths of 10 and 40 inches. 

Included with these soils in mapping are small areas of 
Eckley and Samsil soils. These included soils make up 
less than 15 percent of any one mapped area. Eckley 
soils are on terraces. Their surface layer is darker than 
that of either the Nihill or Zigweid soil. Samsil soils 
contain more clay between depths of 10 and 40 inches 
than the Nihill and Zigweid soils. They are on uplands. 

Fertility and the content of organic matter are low in 
the Zigweid and Nihill soils. Available water capacity is 
moderate or high in the Zigweid soil and low in the Nihill 
soil. Permeability is moderate in the Zigweid soil and 
moderately rapid in the Nihill soil. Runoff is rapid on both 
soils. The shrink-swell potential is moderate in the 
Zigweid soil. 

Most of the acreage is range. These soils are fairly 
well suited to native grasses. The native vegetation 
dominantly is blue grama, needleandthread, western 
wheatgrass, and sedges. Overused areas are dominated 
by blue grama and sedges. 

These soils generally are unsuited to cultivated crops 
and to windbreaks and environmental plantings. The 
slope of both soils and the droughtiness of the Nihill soil 
are the main limitations. 

These soils are only fairly well suited to most kinds, of 
building site development because of the slope. The 
moderate shrink-swell potential of the Zigweid soil is an 
additional limitation. Land shaping is needed їп most 
areas. Backfilling with sandy material, providing 
foundation drains, and diverting runoff away from the 
buildings help to prevent the structural damage caused 
by shrinking and swelling. Reinforcing foundations and 
footings also helps to prevent this damage. 

Because of the restricted permeability in the Zigweid 
soil, the Nihill soil is better suited to septic tank 
absorption fields. Installing the distribution lines across 
the slope generally improves the functioning of the 
absorption system. 

The Zigweid soil is in capability unit Vie-1, the Nihill 
soil in capability unit Vle-5; both soils are in Thin Upland 
range site. 
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prime farmland 


Prime farmland is one of several kinds of important 
farmlands defined by the U.S. Department of Agriculture. 
It is of major importance in providing the Nation's short- 
and long-range needs for food and fiber. Because the 
supply of high quality farmland is limited, the U.S. 
Department of Agriculture recognizes that responsible 
levels of government, as well as individuals, should 
encourage and facilitate the wise use of our Nation's 
prime farmland. 


Prime farmland, as defined by the U.S. Department of 
Agriculture, is the land that is best suited to food, feed, 
forage, fiber, and oilseed crops. It may be cultivated 
land, pasture, woodland, or other land, but it is not urban 
and built-up land or water areas. It either is used for food 
or fiber crops or is available for those uses. The soil 
qualities, growing season, and moisture supply are those 
needed for a well managed soil to produce economically 
a sustained high yield of crops. 


The prime farmland in Fall River County has an 
adequate and dependable supply of moisture only where 
irrigated. The temperature and growing season are 
favorable. The level of acidity or alkalinity is acceptable. 
Prime farmland has few or no rocks and is permeable to 
water and air. It is not excessively erodible or saturated 
with water for long periods and is not frequently flooded 
during the growing season. The slope ranges mainly 
from 0 to 6 percent. More detailed information about the 
criteria for prime farmland is available at the local office 
of the Soil Conservation Service. 


About 12,000 acres in Fall'River County, or about 1 
percent of the tota! acreage, meets the requirements for 


prime farmland. All of this acreage is used for irrigated 
crops, mainly corn and alfalfa. 

The map units in irrigated areas that are considered 
prime farmland are listed in this section. This list does 
not constitute a recommendation for a particular land 
use. The extent of each listed map unit is showri in table 
4. The location is shown on the detailed soil maps at the 
back of this publication. The soil qualities that affect use 
and management are described in the section "Detailed 
Soil map units.” 

The map units that meet the requirements for prime 
farmland where irrigated are: 


AbA—Altvan loam, 0 to 2 percent slopes 

AbB—Altvan loam, 2 to 6 percent slopes 

AsB—Ascalon fine sandy loam, 0 to 6 percent slopes 

Ga—Glenberg fine sandy loam 

Ha—Haverson loam 

JaB—Jayem fine sandy loam, 2 to 9 percent slopes 

Lo—Lohmiller silty clay loam 

MtA—Mitchell very fine sandy loam, 0 to 2 percent 
slopes 

MtB—Mitchell very fine sandy loam, 2 to 6 percent 
slopes 

NoA—Norka silt loam, 0 to 2 percent slopes 

NoB—Norka silt loam, 2 to 6 percent slopes 

NuA—Nunn clay loam, 0 to 2 percent slopes 

NuB—Nunn clay loam, 2 to 6 percent slopes 

ScA—Satanta loam, 0 to 2 percent slopes 

ScB—Satanta loam, 2 to 6 percent slopes 

SdA—Savo silt loam, 0 to 2 percent slopes 

SdB—Savo silt loam, 2 to 6 percent slopes 

TaA—Tilford silt loam, 0 to 2 percent slopes 

TaB—Tilford silt loam, 2 to 6 percent slopes 
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use and management of the soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect extensive 
field data about the nature and behavior characteristics 
of the soils. They collect data on erosion, droughtiness, 
flooding, and other factors that affect various soil uses 
and management. Field experience and collected data 
on soil properties and performance are used as a basis 
in predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as 
rangeland and woodland; as sites for buildings, sanitary 
facilities, highways and other transportation systems, and 
parks and other recreation facilities; and for wildlife 
habitat. It can be used to identify the potentials and 
limitations of each soil for specific land uses and to help 
prevent construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 


crops and pasture 


General management needed for crops and pasture is 
suggested in this section. The crops or pasture plants 
best suited to the soils, including some not commonly 
grown in the survey area, are identified; the system of 
land capability classification used by the Soil 
Conservation Service is explained; and the estimated 
yields of the main crops and hay and pasture plants are 
listed for each soil. 


Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under *'Detailed soil map 
units." Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

About 8 percent of the acreage in Fall River County is 
used for cultivated crops or for tame pasture and hay. 
The major crops are oats, winter wheat, grain sorghum, 
corn, and alfalfa hay. Corn is grown for grain and silage; 
oats, wheat, and sorghum for grain; and alfalfa mainly for 
hay. Alfalfa and intermediate wheatgrass are grown as 
tame pasture plants. Nearly all of the tame hay is grown 
in areas where the soil receives some extra moisture, 
either runoff from adjacent uplands or floodwater. 

The potential of the soils in the county for increased 
crop production is good. About 22,000 acres of 
potentially good cropland is currently used as range. 
Food production could be increased considerably by 
extending the latest crop production technology to all 
cropland in the county. This soil survey can greatly 
facilitate the application of such technology. The 
paragraphs that follow describe the management needed 
on the cropland in the county. 

Water erosion reduces productivity and results in 
sedimentation. Productivity is reduced when the more 
fertile surface layer is lost and part of the subsoil is 
incorporated into a plow layer. Loss of the surface layer 
is especially damaging on soils that have a thin surface 
layer, such as Colby soils. Erosion also reduces the 
productivity of soils that tend to be droughty, such as 
Altvan soils. When erosion occurs, sediment rich in 
nutrients enters streams and lakes. Measures that 
control erosion minimize the pollution of streams and 
lakes by sediment and preserve water quality for fish and 
wildlife, recreation, and municipal use. They also reduce 
the amount of fertilizer needed in cropped areas and 
prevent the removal of plant nutrients. 

A cropping system that keeps a plant cover on the 
surface for extended periods holds soil losses to an 
amount that does not reduce the productive capacity of 
the soils. If а plant cover cannot protect the soil, careful 
management of crop residue is essential. Minimizing 
tillage and leaving crop residue on the surface increase 
the infiltration rate, reduce the runoff rate, and help to 
control erosion. 
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Terraces and diversions reduce the length of slopes 
and the runoff rate and help to control erosion. They are 
most practical on deep, well drained soils that have long, 
smooth slopes. Examples are Norka, Satanta, Savo, and 
Tilford soils. 

Wind erosion is a slight to severe hazard on many of 
the soils in the county. The hazard is especially severe 
on Dailey and Dwyer soils. Wind erosion can damage 
these soils in a few hours if winds are strong and the 
soils are dry and are not protected by a plant cover or 
surface mulch. An adequate plant cover, a cover of crop 
residue, and a rough surface help to control wind 
erosion. Windbreaks of suitable trees and shrubs also 
are effective. 

Information about the measures that control erosion 
on each kind of soil is contained in the Technical Guide, 
available in the local offices of the Soil Conservation 
Service. 

Soil fertility helps to determine the yields that can be 
obtained from the soils. It can be improved by applying 
fertilizer and by including grasses and legumes in the 
cropping system. The kinds and amounts of fertilizer 
needed on Manvel and other soils that have a high 
content of lime in the surface layer generally differ from 
the kinds and amounts needed on soils that do not have 
lime in the surface layer. On all soils, additions of 
fertilizer should be based on the results of soil tests, on 
the need of the crop, and on the expected level of 
yields. The Cooperative Extension Service can help in 
determining the kinds and amounts needed. 

Soil tilth is an important factor in the germination of 
seeds and the infiltration of water into the soil. Soils with 
good tilth are granular and porous. In Kyle and Pierre 
Soils, tilth generally is poor; These soils dry out slowly in 
the spring and cannot be easily tilled when dry. If farmed 
when wet, they tend to be cloddy when dry. As a result 
of the cloddiness, preparing a seedbed is difficult. Timely 
tillage, inclusion of grasses and legumes in the cropping 
system, and incorporation of crop residue into the soil 
improve tilth and increase the rate of water intake. 

Field crops suited to the soils and climate of the 
survey area include close-grown crops and row crops. 
Oats and winter wheat are the main close-grown crops. 
Sorghum and corn are the main row crops. 

Pasture plants best suited to the climate and most of 
the soils in the survey area include alfalfa, intermediate 
wheatgrass, and pubescent wheatgrass. Altvan and 
other droughty soils are suited to crested wheatgrass. 
Because of the hazard of erosion, bunchgrasses, such 
as crested wheatgrass, should not be planted in areas 
where the slope is more than 6 percent. 

lf the pasture is overgrazed, the grasses lose vigor 
and die and usually are replaced by annual grasses and 
weeds. Proper stocking rates, timely deferment of 
grazing, and applications of fertilizer help to keep the 
pasture in good condition. 
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Irrigation generally is limited to the terraces along the 
Cheyenne River. Flood irrigation is the dominant method 
in the Angostura irrigation Project. Sprinkler irrigation is 


ihe dominant method outside the project. Corn and 


alfalfa are the main irrigated crops. The main 
management concerns if the soils are irrigated are 
controlling erosion and maintaining good tilth and an 
adequate level of fertility. Leaving crop residue on the 
surface helps to control erosion and maintain good tilth. 
Land leveling for flood irrigation and properly designing 
contour ditch and corrigation systems help to control 
erosion and distribute water uniformly. Commercial 
fertilizers should be applied according to the results of 
soil tests, the requirements of the crops to be grown, 
and the yields desired. 


ylelds per acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 5. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green manure crops; and 
harvesting that insures the smallest possible loss. 

For yields of irrigated crops, it is assumed that the 
irrigation system is adapted to the soils and to the crops 
grown, that good quality irrigation water is uniformly 
applied as needed, and that tillage is kept to a minimum. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 5 are grown in 
the survey area, but estimated yields are not listed 
because the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the 
Cooperative Extension Service can provide information 
about the management and productivity of the soils. 


land capability classification 


Land capability classification shows, in a general way, 
the suitability of soils for most kinds of field crops. Crops 
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that require special management are excluded. The soils 
are grouped according to their limitations for field crops, 
the risk of damage if they are used for crops, and the 
way they. respond to management. The grouping does 
not take into account major and generally expensive 
landforming that would change slope, depth, or other 
characteristics of the soils, nor does it consider possible 
but unlikely major reclamation projects. Capability 
classification is not a substitute for interpretations 
designed to show suitability and limitations of groups of 
soils for rangeland, for woodland, and for engineering 
purposes. 

In the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit (9). Only 
class and subclass are used in this survey. 

Capability classes, the broadest groups, are 
designated by Roman numerals | through VIII. The 
numerals indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class | soils have slight limitations that restrict their 
use. 

Class || soils have moderate limitations that reduce the 
Choice of plants or that require moderate conservation 
practices. 

Class III soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class Vill soils and miscellaneous areas have 
limitations that nearly preclude their use for commercial 
crop production. 

Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, e, w, s, or 
c, to the class numeral, for example, lle. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
Cultivation (in some soils the wetness can be partly 
Corrected by artificia! drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. 

In class ! there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion. They have 
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other limitations that restrict their use to pasture, 
rangeland, woodland, wildlife habitat, or recreation. 

Capability units are soil groups within a subclass. The 
soils in a capability unit are enough alike to be suited to 
the same crops and pasture plants, to require similar 
management, and to have similar productivity. Capability 
units are generally designated by adding an Arabic 
numeral to the subclass symbol, for example, lile-1 or 
IVe-4. 

The capability classification of each map unit is given 
in the section "Detailed soil map units". 


rangeland 


About 83 percent of the acreage of Fall River County 
is range. Most of the rangeland occurs as large tracts of 
Boneek, Butche, Dailey, Grummit, Hisle, Kyle, Minnequa, 
Midway, Pierre, Samsil, Shingle, and Valent soils. About 
85 percent of the local farm income is derived from the 
sale of livestock, principally cattle. Cow-calf enterprises 
are dominant throughout the county. On a few feedlots 
and farms, cattle are fed until they are ready for market. 
On some ranches the forage produced on rangeland is 
supplemented by crop aftermath. In winter the forage is 
supplemented by protein concentrate and alfalfa hay. 

In areas that have similar climate and topography, 
differences in the kind and amount of vegetation 
produced on rangeland are closely related to the kind of 
soil. Effective management is based on the relationship 
between the soils and vegetation and water. 

Table 6 shows, for many soils in the survey area, the 
range site; the total annual production of vegetation in 
favorable, normal, and unfavorable years; the 
characteristic vegetation; and the average percentage of 
each species. Only those soils that are used as or are 
suited to rangeland are listed. An explanation of the 
column headings in table 6 follows. 

A range site is a distinctive kind of rangeland that 
produces a characteristic natura! plant community that 
differs from natural plant communities on other range 
sites in kind, amount, and proportion of range plants. 
The relationship between soils and vegetation was 
ascertained during this survey; thus, range sites 
generally can be determined directly from the soil map. 
Soil properties that affect moisture supply and plant 
nutrients have the greatest influence on the productivity 
of range plants. Soil reaction, salt content, and a 
seasonal high water table are also important. 

Total production is the amount of vegetation that can 
be expected to grow annually on weil managed 
rangeland that is supporting the potential natural plant 
community. It includes all vegetation, whether or not it is 
palatable to grazing animals. it includes the current 
year's growth of leaves, twigs, and fruits of woody 
plants. It does not include the increase in stem diameter 
of trees and shrubs. It is expressed in pounds per acre 
of air-dry vegetation for favorable, normal, and 
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unfavorable years. In a favorable year, the amount and 
distribution of precipitation and the temperatures make 
growing conditions substantially better than average. In a 
normal year, growing conditions are about average. In an 
unfavorable year, growing conditions are well below 
average, generally because of low available soil 
moisture. 

Dry weight is the total annual yield per acre reduced to 
а common percent of air-dry moisture. 

Characteristic vegetation—the grasses, forbs, and 
shrubs that make up most of the potential natural plant 
community on each soil—is listed by common name. 
Under composition, the expected percentage of the total 
annuai production is given for each species making up 
the characteristic vegetation. The amount that can be 
used as forage depends on the kinds of grazing animals 
and on the grazing season. 

Range management requires a knowledge of the kinds 
of soil and of the potential natural plant community. It 
also requires an evaluation of the present range 
condition. Range condition is determined by comparing 
the present plant community with the potential natural 
plant community on a particular range site. The more 
closely the existing community resembles the potential 
community, the better the range condition. Range 
condition is an ecological rating only. 

The objective in range management is to control 
grazing so that the plants growing on a site are about 
the same in kind and amount as the potential natural 
plant community for that site. Such management 
generally results in the optimum production of 
vegetation, control of undesirable brush species, 
conservation of water, and control of wind and water 
erosion. Sometimes, however, a range condition 
somewhat below the potential meets grazing needs, 
provides wildlife habitat, and protects soil and water 
resources. 

The native vegetation in much of this survey area has 
been greatly depleted by continued excessive use. The 
productivity of the range can be increased by applying 
management that is effective on specific kinds of scils. 

An adequate plant cover and ground mulch help to 
control erosion and increase the moisture supply by 
reducing the runoff rate. If the range is overgrazed, the 
more desirable grasses lose vigor and,are replaced by 
less productive short grasses. Managing the range to 
prevent overgrazing helps to keep the range in good 
condition. Crossfencing and properly distributing watering 
facilities help to obtain a uniform distribution of grazing. 


woodiand management and productivity 


Sheridan |. Dronan, forester, Soil Conservation Service, helped 
prepare this section. 


About 70,000 acres of native woodland is in the Black 
Hills part of the county. Ponderosa pine is the main tree 
species of commercial value. Other trees common in this 
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area are American elm, Black Hills spruce, bur oak, 
hophornbeam, and quaking aspen. Narrow strips of 
deciduous trees are adjacent to the streams outside the 
Black Hills. Species common in these areas are 
American elm, bur oak, and plains cottonwood. 

The Black Hills part of Fall River County receives less 
rainfall than most other areas in the Black Hills. This 
results in a poorer potential for timber production than is 
typical for the Black Hills. The soils in the Black Hills are 
used mainly for timber production, woodland wildlife 
habitat, recreation, and grazing by domestic livestock. 
Most of the merchantable timber is on the north- and 
east-facing slopes. The steep slopes and limited access 
roads restrict logging in these areas. Also, the tracts of 
merchantable timber are widely scattered. 

Table 7 can be used by woodland owners or forest 
managers in planning the use of soils for wood crops. 
Only those soils suitable for wood crops are listed. The 
table lists the ordination (woodland suitability) symbol for 
each soil. Soils assigned the same ordination symbol 
require the same general management and have about 
the same potential productivity. 

The first part of the ordination symbol, a number, 
indicates the potential productivity of the soils for 
important trees. The number 1 indicates very high 
productivity; 2, high; 3, moderately high; 4, moderate; 5, 
low; and 6, very low. The second part of the symbol, a 
letter, indicates the major kind of soil limitation. The 
letter x indicates stoniness or rockiness; w, excessive 
water in or on the soil; # toxic substances in the soil; d, 
restricted root depth; c, clay in the upper part of the soil; 
s, sandy texture; 7, high content of coarse fragments in 
the soil profile; and r, steep slopes. The letter o indicates 
that limitations or restrictions are insignificant. If a soil 
has more than one limitation, the priority is as follows: x, 
w, t, d, c, s, f, and r. 

In table 7, slight, moderate, and severe indicate the 
degree of the major soil limitations to be considered in 
management. 

Ratings of the erosion hazard indicate the risk of loss 
of soil in well managed woodland. The risk is s/ight if the 
expected soil loss is small, moderate if measures are 
needed to control erosion during logging and road 
construction, and severe if intensive management or 
special equipment and methods are needed to prevent 
excessive loss of soil. 

Ratings of equipment limitation reflect the 
characteristics and conditions of the soil that restrict use 
of the equipment generally needed in woodland 
management or harvesting. А rating of s/ight indicates 
that use of equipment is not limited to a particular kind of 
equipment or time of year; moderate indicates a short 
seasonal limitation or a need for some modification in 
management or in equipment; and severe indicates a 
seasonal limitation, a need for special equipment or 
management, or a hazard in the use of equipment. 
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Seedling mortality ratings indicate the degree to which 
the soil affects the mortality of tree seedlings. Plant 
competition is not considered in the ratings. The ratings 
apply to seedlings from good stock that are properly 
planted during a period of sufficient rainfall. A rating of 
slight indicates that the expected mortality is less than 
25 percent; moderate, 25 to 50 percent; and severe, 
more than 50 percent. 

Ratings of windthrow hazard are based on the soil 
characteristics that affect the development of tree roots 
and the ability of.the soil to hold trees firmly. A rating of 
slight indicates that a few trees may be blown down by 
normal winds; moderate, that some trees will be blown 
down during periods of excessive soil wetness and 
strong winds; and severe, that many trees are blown 
down during periods of excessive soil wetness and 
moderate or strong winds. 

The potential productivity of merchantable or common 
trees on a soil is expressed as a site index. This index is 
the average height, in feet, that dominant and 
codominant trees of a given species attain in 100 years. 
The site index applies to fully stocked, even-aged, 
unmanaged stands. Commonly grown trees are those 
that woodland managers generally favor in intermediate 
or improvement cuttings. They are selected on the basis 
of growth rate, quality, value, and marketability. 

Trees to plant are those that are suited to the soils 
and to commercial wood production. 


windbreaks and environmental plantings 


Windbreaks protect livestock, buildings, and yards 
from wind and snow. They. also protect fruit trees and 
gardens, and they furnish habitat for wildlife. Several 
rows of low- and high-growing broadleaf and coniferous 
trees and shrubs provide the most protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and crops 
from wind, keep snow from blowing off the fields, and 
provide food and cover for wildlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To insure plant survival, a healthy planting stock 
of suitable species should be planted properly on a well 
prepared site and maintained in good condition. 

Table 8 shows the height that locally grown trees and 
shrubs are expected to reach in 20 years on various 
Soils. The estimates in table 8 are based on 
measurements and observation of established plantings 
that have been given adequate care. They can be used 
as a guide in planning windbreaks and screens. 

Grazing is detrimental to windbreaks and 
environmental plantings because the livestock compact 
the soil and remove the lower branches of the trees and 
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shrubs. The compaction retards growth. Removal of the 
lower branches reduces the effectiveness of the 
windbreaks. Weeds and insects prevent maximum 
growth. Clean cultivation and applications of herbicide 
help to contro! the weeds. Summer fallowing a year 
before planting helps to provide a reserve supply of 
moisture, which is needed before seedlings can be 
established. On Ascalon and other soils that are 
susceptible to soil blowing, the site should be prepared 
in the spring. 

Additional information on planning windbreaks and 
Screens and planting and caring for trees and shrubs 
can be obtained from the local offices of the Soil 
Conservation Service or the Cooperative Extension 
Service or from a nursery. 


recreation 


The soils of the survey area are rated in table 9 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. Not 
considered in the ratings, but important in evaluating а 
site, are the location and accessibility of the area, the 
size and shape of the area and its scenic quality, 
vegetation, access to water, potential water 
impoundment sites, and access to public sewerlines. The 
capacity of the soil to absorb septic tank effluent and the 
ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. In planning 
recreation facilities, onsite assessment of the height, 
duration, intensity, and frequency of flooding is essential. 

In table 9, the degree of soil limitation is expressed as 
slight, moderate, or severe. Slight means that soil 
properties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 9 can be supplemented by 
other information in this survey, for example, 
interpretations for septic tank absorption fields in table 
12 and interpretations for dwellings without basements 
and for local roads and streets in table 11. 

Camp areas require site preparation, such as shaping 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
soils have gentle slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
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no stones or boulders, absorbs rainfall readily but 
remains firm, and is not dusty when dry. Strong slopes 
and stones or boulders can greatly increase the cost of 
constructing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or óf building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after rains, 
and is not dusty when dry. If grading is needed, the 
depth of the soil over bedrock or a hardpan should be 
considered. 

Paths and trails for hiking, horseback riding, and 
bicyciing should require little or no cutting and filling. The 
best soils are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once a year during the period of use. They have 
moderate slopes and few or no stones or boulders on 
the surface. 


wildlife habitat 


John B. Farley, biologist, Soil Conservation Service, helped prepare 
this section. 


Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat can 
be created or improved by planting appropriate 
vegetation, by maintaining the existing plant cover, or by 
promoting the natural establishment of desirable plants. 

In table 10, the soils in the survey area are rated 
according to their potential for providing habitat for 
various kinds of wildlife. This information can be used in 
planning parks, wildlife refuges and management areas, 
nature study areas, and other developments for wildlife; 
in selecting soils that are suitable for establishing, 
improving, or maintaining specific elements of wildlife 
habitat; and in determining the intensity of management 
needed for each element of the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good indicates that the element or 
kind of habitat is easily established, improved, or 
maintained. Few or no limitations affect management, 
and satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for 
satisfactory results. A rating of poor indicates that 
limitations are severe for the designated element or kind 
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of habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor indicates 
that restrictions for the element or kind of habitat are 
very severe and that unsatisfactory results can be 
expected. Creating, improving, or maintaining habitat is 
impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and 
features that affect the growth of grain and seed crops 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of grain and 
seed crops are barley, corn, oats, and wheat. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
alfalfa, intermediate wheatgrass, and yellow sweetclover. 

Wild herbaceous plants are native or naturally 
established grasses, forbs, and sedges. Soil properties 
and features that affect the growth of these plants are 
depth of the root zone, texture of the surface layer, 
available water capacity, wetness, surface stoniness, and 
flood hazard. Soil temperature and soil moisture are also 
considerations. Examples of wild herbaceous plants are 
big and little bluestem, blue grama, common sunflower, 
switchgrass, threadleaf sedge, and western wheatgrass. 

Hardwood trees are planted trees and shrubs that 
produce nuts or other fruit, buds, catkins, twigs, bark, 
and foliage. Soil properties and features that affect the 
growth of hardwood trees and shrubs are depth of the 
root zone, the available water capacity, and wetness. 
Examples of tall trees are American elm, boxelder, bur 
oak, green ash, hackberry, and plains cottonwood. 
Examples of fruit-producing shrubs that are suitable for 
planting on soils rated good are American plum, 
common chokecherry, crabapple, honeysuckle, 
cotoneaster, and Russian-olive. 

Coniferous plants furnish browse, seeds, and cones. 
Soil properties and features that affect the growth of 
coniferous trees, shrubs, and ground cover are depth of 
the root zone, available water capacity, and wetness. 
Examples of coniferous plants are cedar, juniper, pine, 
and spruce. 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for openland wildlife consists of cropland, 
pasture, meadows, and areas that are overgrown with 
grasses, forbs, and shrubs. These areas produce grain, 
seed crops, grasses, legumes, and wild herbaceous 
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plants. The wildlife attracted to these areas include 
eastern cottontail, field sparrow, western meadowlark, 
mourning dove, ring-necked pheasant, red fox, 
white-tailed deer, and white-tailed jackrabbit. 

Habitat for woodland wildlife consists of areas of 
deciduous plants or coniferous plants or both and 
associated grasses, legumes, and wild herbaceous 
plants. Wildlife attracted to these areas include mule 
deer, ruffed grouse, squirrels, thrushes, white-tailed deer, 
and wild turkey. 

Habitat for rangeland wildlife consists of areas of 
shrubs and wild herbaceous plants. Wildlife attracted to 
rangeland include lark bunting, mule deer, pronghorn 
antelope, sharp-tailed grouse, western meadowlark, 
white-tailed deer, and white-tailed jackrabbit. 


engineering 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building site development, 
Sanitary facilities, Construction materials, and Water 
management. The ratings are based on observed 
performance of the soils and on the estimated data and 
test data in the “Soil properties" section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 feet. 
Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
sectíon. Local ordinances and regulations need to be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 feet of the 
surface, soil wetness, depth to a seasonal high water 
table, slope, likelihood of flooding, natural soil structure 
aggregation, and soil density. Data were collected about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kind of adsorbed cations. Estimates 
were made for erodibility, permeability, corrosivity, shrink- 
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swell potential, available water capacity, and other 
behavioral characteristics affecting engineering uses. 

This information can be used to (1) evaluate the 
potential of areas for residential, commercial, industrial, 
and recreation uses; (2) make preliminary estimates of 
construction conditions; (3) evaluate alternative routes 
for roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
(6) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, irrígation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and (8) predict performance of proposed 
small structures and pavements by comparing the 
performance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additiona! interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


building site development 


Table 11 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and 
without basements, small commercial buildings, and local 
roads and streets. The limitations are considered sight if 
soil properties and site features are generally favorable 
for the indicated use and limitations are minor and easily 
overcome; moderate if soil properties or site features are 
not favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcome that special design, significant increases in 
construction costs, and possibly increased maintenance 
are required. Special feasibility studies may be required 
where the soil limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil. properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to 
bedrock, a cemented pan, or a very firm dense layer; 
stone content; soil texture; and slope. The time of the 
year that excavations can be made is affected by the 
depth to a seasonal high water table and the 
susceptibility of the soil to flooding. The resistance of the 
excavation walls or banks to sloughing or caving is 
affected by soil texture and the depth to the water table. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
Soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are made 
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for small commercial buildings without basements, for 
dwellings with basements, and for dwellings without 
basements. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, depth to bedrock or to a cemented pan, large 
stones, and flooding affect the ease of excavation and 
construction. Landscaping and grading that require cuts 
and fills of more than 5 to 6 feet are not considered. 
Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock or to a cemented pan, a high 
water table, flooding, large stones, and slope affect the 
ease of excavating and grading. Soil strength (as 
inferred from the engineering classification of the soil), 
shrink-swell potential, frost action potential, and depth to 
a high water table affect the traffic supporting capacity. 


sanitary facilities 


Table 12 shows the degree and kind of soil limitations 
that affect septic tank absorption fields, sewage lagoons, 
and sanitary landfills. The limitations are considered 
slight if soil properties and site features are generally 
favorable for the indicated use and limitations are minor 
and easily overcome; moderate if soil properties or site 
features are not favorable for the indicated use and 
special planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so 
difficult to overcome that special design, significant 
increases in construction costs, and possibly increased 
maintenance are required. 

Table 12 also shows the suitability of the soils for use 
as daily cover for landfilis. A rating of good indicates that 
soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soil properties and site 
features are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties requires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 60 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, depth to bedrock or to a 
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cemented pan, and flooding affect absorption of the 
effluent. Large stones and bedrock or a cemented pan 
interfere with installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
soluable material is in the soil or bedrock, if slope is 
excessive, or if the water table is near the surface. There 
must be unsaturated soil material beneath the absorption 
field to filter the effluent effectively. Many local 
ordinances require that this material be of a certain 
thickness. 

Sewage lagoons (aerobic) are shallow ponds 
constructed to hold sewage while aerobic bacteria 
decompose the solid and liquid wastes. Lagoons should 
have a nearly level floor surrounded by cut slopes or 
embankments of compacted soil. Lagoons generally are 
designed to hold the sewage within a depth of 2 to 5 
feet. Nearly impervious soil material for the lagoon floor 
and sides is required to minimize seepage and 
contamination of ground water. 

Table 12 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, depth 
to bedrock or to a cemented pan, flooding, large stones, 
and content of organic matter. 

Excessive seepage due to rapid permeability of the 
soil or a water table that is high enough to raise the level 
of sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope, 
bedrock, and cemented pans can cause construction 
problems, and large stones can hinder compaction of 
the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the.site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 
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The ratings in table 12 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, a 
high water table, slope, and flooding affect both types of 
landfill. Texture, stones and boulders, highly organic 
layers, soil reaction, and content of salts and sodium 
affect trench type landfills. Unless otherwise stated, the 
ratings apply only to that part of the soil within a depth 
of about 5 feet. For deeper trenches, a limitation rated 
slight or moderate may not be valid. Onsite investigation 
is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 


difficult to spread; sandy soils are subject to soil blowing. 


After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
bedrock, a cemented pan, or the water table to permit 
revegetation. The soil material used as final cover for a 
tandfill should be suitable for plants. The surface layer 
generally has the best workability, more organic matter, 
and the best potential for plants. Material from the 
surface layer should be stockpiled for use as the final 
cover. 
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Table 13 gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill and topsoil. 
They are rated as a probable or improbable source of 
sand and gravel. The ratings are based on soil 
properties and site features that affect the removal of 
the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 feet. It is assumed that soil layers 
will be mixed during excavating and spreading. Many 
soils have layers of contrasting suitability within their 
profile. The table showing engineering index properties 
provides detailed information about each soil layer. This 
information can help determine the suitability of each 
layer for use as roadfill. The performance of soil after it 
is stabilized with lime or cement is not considered in the 
ratings. 
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The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering 
classification of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand and 
gravel are used in many kinds of construction. 
Specifications for each use vary widely. In table 13, only 
the probability of finding material in suitable quantity is 
evaluated. The suitability of the material for specific 
purposes is not evaluated, nor are factors that affect 
excavation of the material. 

The properties used to evaluate the soil as a source of 
sand or gravel are gradation of grain sizes (as indicated 
by the engineering classification of the soil), the 
thickness of suitable material, and the content of rock 
fragments. Kinds of rock, acidity, and stratification are 
given in the soil series descriptions. Gradation of grain 
sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of clean 
sand or gravel or a layer of sand or gravel that is up to 
12 percent silty fines. This material must be at least 3 
feet thick and less than 50 percent, by weight, large 
stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as shale 
and siltstone, are not considered to be sand and gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 
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Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of less 
than 8 percent. They are low in content of soluble salts, 
are naturally fertile or respond well to fertilizer, and are 
not so wet that excavation is difficult. 


Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an 
appreciable amount of gravel, stones, or soluble salts, or 
Soils that have slopes of 8 to 15 percent. The soils are 
not so wet that excavation is difficult. 


Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel, stones, or soluble salts, have slopes of more 
than 15 percent, or have a seasonal water table at or 
near the surface. 


The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 


water management 


Table 14 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas and for embankments, dikes, and levees. The 
limitations are considered slight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and are easily overcome; 
moderate if soil properties or site features are not 
favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcome that special design, significant increase in 
construction costs, and possibly increased maintenance 
are required. 


This table also gives for each soil the restrictive 
features that affect irrigation, terraces and diversions, 
and grassed waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage capacity 
of the reservoir area. 


Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
feet. It is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features include 
less than 5 feet of suitable material and a high content 
of stones or boulders, organic matter, or salts or sodium. 
A high water table affects the amount of usable material. 
It also affects trafficability. 

Irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The design 
and management of an irrigation system are affected by 
depth to the water table, the need for drainage, flooding, 
available water capacity, intake rate, permeability, 
erosion hazard, and slope. The construction of a system 
is affected by large stones and depth to bedrock or to a 
cemented pan. The performance of a system is affected 
by the depth of the root zone, the amount of salts or 
sodium, and soil reaction. 

Terraces and diversions are embankments or a 
combination of channels and ridges constructed across 
a slope to reduce erosion and conserve moisture by 
intercepting runoff. Slope, wetness, large stones, and 
depth to bedrock or to a cemented pan affect the 
construction of terraces and diversions. A restricted 
rooting depth, a severe hazard of wind or water erosion, 
an excessively coarse texture, and restricted permeability 
adversely affect maintenance. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
Stones, wetness, slope, and depth to bedrock or to a 
cemented pan affect the construction of grassed 
waterways. A hazard of wind erosion, low available water 
capacity, restricted rooting depth, toxic substances, such 
as salts or sodium, and restricted permeability adversely 
affect the growth and maintenance of the grass after 
construction. 


soil properties 
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Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and 
compaction characteristics. These results are reported in 
table 18. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


engineering index properties 


Table 15 gives estimates of the engineering 
classification and of the range of index properties for the 
major layers of each soil in the survey area. Most soils 
have layers of contrasting properties within the upper 5 
or 6 feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under “Soil series and their morphology." 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter. “Loam,” for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If the content of particles coarser than 
sand is as much as 15 or 20 percent, an appropriate 
modifier is added, for example, “gravelly.” Textural terms 
are defined in the Glossary. 


Classification of the soils is determined according to 
the Unified soil classification system (2) and the system 
adopted by the American Association of State Highway 
and Transportation Officials (1). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution of 
the fraction less than 3 inches in diameter and according 
to plasticity index, liquid limit, and organic matter 
content. Sandy and gravelly soils are identified as GW, 
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils 
as ML, CL, OL, MH, CH, and OH; and highly organic 
soils as Pt. Soils exhibiting engineering properties of two 
groups can have a dual classification, for example, SP- 
SM. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from А-1 through А-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group А-7 are fine grained. Highly organic soils are 
classified in group А-8 on the basis of visual inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2- 
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional 
refinement, the suitability of a soil as subgrade material 
can be indicated by a group index number. Group index 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. The AASHTO classification 
for soils tested, with group index numbers in 
parentheses, is given in table 18. 

Hock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 


68 


Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area or 
from nearby areas and on field examination. 


physical and chemical properties 


Table 16 shows estimates of some characteristics and 
features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, 
particularly structure, porosity, and texture. Permeability 
is considered in the design of soil drainage systems, 
septic tank absorption fields, and construction where the 
rate of water movement under saturated conditions 
affects behavior. 

Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most 
important properties are the content of organic matter, 
soil texture, bulk density, and soil structure. Available 
water capacity is an important factor in the choice of 
plants or crops to be grown and in the design and 
management of irrigation systems. Available water 
capacity is not an estimate of the quantity of water 
actually available to plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Salinity is a measure of soluble salts in the soil at 
saturation. It is expressed as the electrical conductivity 
of the saturation extract, in millimhos per centimeter at 
25 degrees C. Estimates are based on field and 
laboratory measurements at representative sites of 
nonirrigated soils. The salinity of irrigated soils is 
affected by the quality of the irrigation water and by the 
frequency of water application. Hence, the salinity of 
soils in individual fields can differ greatly from the value 
given in the table. Salinity affects the suitability of a soil 
for crop production, the stability of soil if used as 
construction materíal, and the potential of the soil to 
corrode metal and concrete. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
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change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
Soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
buildings, roads, and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are /ow, a change of 
less than 3 percent; moderate, 3 to 6 percent; and high, 
more than 6 percent. Very high, greater than 9 percent, 
is sometimes used. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K in this survey area range 
from 0.10 to 0.43. The higher the value, the more 
susceptible the soil is to sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind and water 
that can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to wind 
erosion in cultivated areas. The groups indicate the 
susceptibility of soil to wind erosion and the amount of 
Soil lost. Soils are grouped according to the following 
distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult to 
establish. 

2. Loamy sands, loamy fine sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
can be grown if intensive measures to control wind 
erosion are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy foams. These soils are highly 
erodible. Crops can be grown if intensive measures to 
contro! wind erosion are used. 

4L. Calcareous loamy soils that are less than 35 
percent clay and more than 5 percent finely divided 
calcium carbonate. These soils are erodible. Crops can 


Fall River County, South Dakota 


be grown if intensive measures to control wind erosion 
are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible. Crops can be grown if measures to 
control wind erosion are used. | 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible. Crops can be grown if measures to 
control wind erosion are used. 

6. Loamy soils that are 18 to 35 percent clay and 
less than 5 percent finely divided calcium carbonate, 
except silty clay loams. These soils are very slightly 
erodible. Crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible. Crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject 
to wind erosion. 

Organic matter is the plant and animal residue in the 
Soil at various stages of decomposition. 

In table 16, the estimated content of organic matter is 
expressed as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The content of organic matter of a soil can be 
maintained or increased by returning crop residue to the 
Soil. Organic matter affects the available water capacity, 
infiltration rate, and tilth. It is a source of nitrogen and 
other nutrients for crops. 


soil and water features 


Table 17 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the intake of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water 
transmission. 

Group B. Soils having a moderate infiltration rate wher: 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water 
transmission. 
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Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, 
soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams, by runoff from adjacent 
slopes, or by tides. Water standing for short periods after 
rainfall or snowmelt and water in swamps and marshes 
are not considered flooding. 

Table 17 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of occurrence 
are estimated. Frequency is expressed as none, rare, 
common, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but 
possible under unusual weather conditions; common that 
it is likely under normal conditions; occasional that it 
occurs on an average of once or less in 2 years; and 
frequent that it occurs on an average of more than once 
in 2 years. Duration is expressed as very brief if less 
than 2 days, brief if 2 to 7 days, and /ong if more than 7 
days. Probable dates are expressed in months; 
November-May, for example, means that flooding can 
occur during the period November through May. 

The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and absence of 
distinctive horizons that form in soils that are not subject 
to flooding. 

Also considered is local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

Depth to bedrock is given if bedrock is within a depth 
of 5 feet. The depth is based on many soil borings and 
on observations during soil mapping. The rock is 
specified as either soft or hard. If the rock is soft or 
fractured, excavations generally can be made with 
trenching machines, backhoes, or small rippers. If the 
rock is hard or massive, blasting or special equipment 
generally is needed for excavations. 

Potential frost action is the likelihood of upward or 
lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
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Frost action occurs when moisture moves into the 
freezing zone of the soil. Temperature, texture, density, 
permeability, content of organic matter, and depth to the 
water table are the most important factors considered in 
evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and is 
not artificially drained. Silty and highly structured clayey 
soils that have a high water table in winter are most 
susceptible to frost action. Well drained, very gravelly, or 
very sandy soils are the least susceptible. Frost heave 
and low soil strength during thawing cause damage 
mainly to pavements and other rigid structures. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion of 
concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the soil. 
Special site examination and design may be needed if 
the combination of factors creates a severe corrosion 
environment. The steel in installations that intersect soil 
boundaries or soil layers is more susceptible to corrosion 
than steel in installations that are entirely within one kind 
of soil or within one soil layer. 
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For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as /ow, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 


engineering index test data 


Table 18 shows laboratory test data for several 
pedons sampled at carefully selected sites in the survey 
area. The pedons are representative of the series. The 
soil samples were analyzed by the South Dakota 
Department of Transportation, Division of Highways. 

The testing methods generally are those of the 
American Association of State Highway and 
Transportation Officials (AASHTO) or the American 
Society for Testing and Materials (ASTM). 

The tests and methods аге: AASHTO classification —M 
145 (AASHTO), D 3282 (ASTM); Unified classification— 
D 2487 (ASTM); Mechanical analysis—T 88 (AASHTO), 
D 2217 (ASTM); Liquid limit—T 89 (AASHTO), D 423 
(ASTM); Plasticity index—T 90 (AASHTO), D 424 
(ASTM); and Moisture density, Method A—T 99 
(AASHTO), D 698 (ASTM). 
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classification of the soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (70). 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and 
series. Classification is based on soil properties 
observed in the field or inferred from those observations 
or from laboratory measurements. In table 19, the soils 
of the survey area are classified according to the 
system. The categories are defined in the following 
paragraphs. 

ORDER. Ten soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in so/. An 
example is Mollisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Ustoll (Ust, meaning 
intermittent dryness, plus o//, from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified.by the name 
of a suborder. and ከሃ ል prefix that indicates a property of 
the soil. An example.is Argiustolls (Arg/, meaning argillic 
horizon, plus usto//, the suborder of the Mollisols that 
have an ustic moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades: The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Aridic identifies the subgroup that is drier than is typical 
for the great group. An example is Aridic Argiustolls. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the 
properties are those of horizons below plow depth where 


there is much biological activity. Among the properties 
and characteristics considered are particle-size class, 
mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, slope, and 
permanent cracks. A family name consists of the name 
of a subgroup preceded by terms that indicate soil 
properties. An example is fine-Ioamy, mixed, mesic Aridic 
Argiustolls. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the underlying 
material can differ within a series. 


soil series and their morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. The soil is 
compared with similar soils and with nearby soils of 
other series. А pedon, a small three-dimensional area of 
soil, that is typical of the series in the survey area is 
described. The detailed description of each soil horizon 
follows. standards in the Soi Survey Manual (8). Many of 
the technical terms used in the descriptions are defined 
in Soil Taxonomy (10). Unless otherwise stated, matrix 
colors in the descriptions are for dry soil. Following thé 
pedon description is the range of important 
characteristics of the soils in the series. 

Thé map. units of each soil series are described in the 
section “Detailed soil map units.” 


Absted series 


The Absted series consists of. deep, well drained soils 
formed in alluvium in drainageways on low terraces and 
on fans. Permeability is slow. Slopes range from O to 2 
percent. 

Absted soils are similar to Arvada and Hisle soils and 
commonly are near Arvada, Hisle, Lohmiller, and Stetter 
Soils. Arvada soils have salts within a depth of 16 inches. 
Their surface layer is thinner than that of the Absted 
soils. Hisle soils also have a thinner surface layer. They 
are 20 to 40 inches deep over shale. Lohmiller and 
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Stetter soils are stratified and do not have a natric 
horizon. They are in drainageways. 

Typical pedon of Absted silt loam, 1,390.feet north 
and 620 feet west of the southeast corner of sec. 21, T. 
85, R. 2 E. 


А1—0 to 5 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; weak fine 
granular structure; slightly hard, very friable; 
common very fine roots; neutral; clear wavy 
boundary. 

A2—5 to 8 inches; light brownish gray (10YR 6/2) silt 
loam, dark grayish brown (10YR 4/2) moist; weak 
coarse granular structure; slightly hard, very friable; 
few very fine roots; mildly alkaline; abrupt wavy 
boundary. 

B211—8 to 11 inches; grayish brown (10YR 5/2) silty 
clay loam, dark grayish brown (10YR 4/2) moist; 
moderate medium columnar structure; very hard, 
very firm, sticky and plastic; few very fine roots; 
mildly alkaline; gradual wavy boundary. 

B22t—11 to 17 inches; grayish brown (10YR 5/2) silty. 
clay, dark grayish brown (10YR 4/2) moist; 
moderate medium subangular blocky structure; very 
hard, very firm, sticky and plastic; few very fine 
roots; mildly alkaline; gradual wavy boundary. 

B3—17 to 24 inches; light brownish gray (10YR 6/2) silty 
clay, grayish brown (10YR 5/2) moist; moderate 
medium subangular blocky structure; hard, firm, 
Sticky and plastic; common fine accumulations of 
carbonate; strong effervescence; strongly alkaline; 
gradual wavy boundary. 

C1casa—24 to 44 inches; light brownish gray (10YR 
6/2) silty clay loam, grayish brown (10YR 5/2) 
moist; massive; hard, firm; few fine accumulations of 
carbonate and salts; violent effervescence; strongly 
alkaline; gradual wavy boundary. 

C2casa—44 to 60 inches; light brownish gray (10YR 
6/2) silty clay loam, grayish brown (10YR 5/2) 
moist; massive; slightly hard, firm; common fine 
accumulations of carbonate and salts; strong 
effervescence; strongly alkaline. 


The thickness of the solum ranges from 14 to 30 
inches. The depth to free carbonates ranges from 12 to 
20 inches. 

The A1 horizon has value of 4 or 5 (2 or 3 moist) and 
chroma of 2 or 3. The A2 horizon has vaiue of 6 or 7 (4 
or 5 moist) and chroma of 2. The A horizon is 4 to 8 
inches thick. The 821t horizon has hue of 10YR or 2.5Y, 
value of 4 or 5 (3 or 4 moist), and chroma of 2 or 3. The 
B22t horizon has hue of 10YR or 2.5Y and value of 4 or 
5 (dry or moist). It is clay or silty clay. The C horizon is 
silty clay loam or clay. It has few to many fine 
accumulations of carbonate and salts. 
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Alice series 


The Alice series consists of deep, well drained soils 
formed in loamy and sandy material on terraces and 
uplands. Permeability is moderately rapid. Slopes range 
from 2 to 9 percent. 

Alice soils are similar to Jayem soils and commonly 
are near Ascalon, Dailey, Dwyer, Jayem, and Satanta 
soils. Ascalon and Satanta soils contain more clay in the 
subsoil than the Alice soils, and Dailey and Dwyer soils 
contain less clay between depths of 10 and 40 inches. 
Free carbonates are leached to a greater depth in the 
Jayem soils than in the Alice soils. All of the nearby soils 
are in positions on the landscape similar to those of the 
Alice soils. 

Typical pedon of Alice fine sandy loam, 2 to 9 percent 
slopes, 1,850 feet east and 1,400 feet north of the 
southwest corner of sec. 11, T. 10 S., R. 4 E. 


A1—0 to 10 inches; brown (10YR 5/3) fine sandy loam, 
dark brown (10YR 3/3) moist; weak medium 
granular structure; soft, very friable; common very 
fine and fine roots; neutral; gradual wavy boundary. 

82--10 16 22 inches; pale brown (10YR 6/3) fine sandy 
loam, brown (10YR 4/3) moist; weak medium 
prismatic structure parting to weak fine subangular 
blocky; slightly hard, very friable; few fine roots; 
mildly alkaline; clear wavy boundary. 

C1ca—22 to 40 inches; very pale brown (10YR 8/3) fine 
sandy loam, brown (10YR 5/3) moist; massive; 
slightly hard, very friable; few fine roots; few fine 
accumulations of carbonate; violent effervescence; 
moderately alkalino; gradual wavy boundary. 

C2—40 to 60 inches; very pale brown (10YR 8/3) loamy 
very fine sand, brown (10 YR 5/3) moist; massive; 
loose; few very ‘ine roots in the upper part; strong 
effervescence; moderately alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 18 to 38 inches. The thickness of 
the mollic epipedon ranges from 10 to 16 inches. 

The A horizon has value of 4 or 5 (2 or 3 moist) and 
chroma of 2 or 3. It dominantly is fine sandy loam but in 
some pedons is very fine sandy loam or loamy fine sand. 
It is 10 to 16 inches thick. The B horizon has value of 6 
or 7 (4 or 5 moist) and chroma of 2 or 3. It is fine sandy 
loam, very fine sandy loam, or loamy very fine sand. 


Altvan series 


The Altvan series consists of well drained soils that 
are moderately deep over gravelly sand. These soils 
formed in loamy sediment over gravelly sand. They are 
on terraces. Permeability is moderate above the gravelly 
sand and very rapid in the gravelly sand. Slopes range 
from 0 to 6 percent. 

Altvan soils are similar to Ascalon and Eckley soils 
and commonly are near Alice, Ascalon, Eckley, Jayem, 
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Nunn, and Satanta soils. Eckley soils are 12 to 20 inches 
deep over gravelly sand. None of the other nearby soils 
have gravelly sand within a depth of 40 inches. Also, 
Alice and Jayem soils contain less clay in the subsoil 
than the Altvan soils. 

Typical pedon of Altvan loam, 0 to 2 percent slopes, 
1,900 feet north and 1,900 feet east of the southwest 
corner of sec. 22, T. 7 S, R. 7 E. 


A1—0 to 6 inches; brown (10YR 5/3) foam, very dark 
grayish brown (10YR 3/2) moist; weak fine granular 
structure; soft, very friable; common very fine and 
fine roots; neutral; clear smooth boundary. 

Β1--6 to 9 inches; brown (10YR 5/3) loam, very dark 
grayish brown (10YR 3/2) moist; weak medium 
prismatic structure parting to medium and coarse 
subangular blocky; slightly hard, very friable; 
common very fine roots; neutral; clear smooth 
boundary. 

B21t—9 to 12 inches; brown (10YR 5/3) loam, very dark 
grayish brown (10YR 3/2) moist; weak medium 
prismatic structure parting to weak coarse 
subangular blocky; hard, friable; few very fine roots; 
mildly alkaline; gradual smooth boundary. 

B22t—12 to 17 inches; brown (10YR 5/3) clay loam, 
dark brown (10YR 3/3) moist; moderate medium 
prismatic structure parting to moderate fine and 
medium subangular blocky; hard, firm; few very fíne 
roots; mildly alkaline; abrupt wavy boundary. 

B3ca—17 to 24 inches; pale brown (10YR 6/3) loam, 
dark brown (10YR 4/3) moist; weak medium 
subangular blocky structure; hard, very friable; many 
fine accumulations of carbonate; violent 
effervescence; moderately alkaline; gradual wavy 
boundary. 

C1ca—24 to 33 inches; white (10YR 8/1) loam, pale 
brown (10YR 6/3) moist; massive; slightly hard, very 
friable; violent effervescence; moderately alkaline; 
abrupt wavy boundary. 

liC2—33 to 60 inches; very pale brown (10YR 7/3) 
gravelly sand, brown (10YR 5/3) moist; loose; 
violent effervescence; moderately alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 16 to 28 inches. The thickness of 
the mollic epipedon ranges from 10 to 20 inches. The 
depth to the underlying gravelly sand ranges from 20 to 
40 inches. 

The A horizon has value of 4 or 5 (2 or 3 moist). It is 6 
to 12 inches thick. The B horizon has hue of 10YR or 
7.5YR and value of 5 or 6 (3 or 4 moist). It is loam, clay 
loam, or sandy clay loam. 


Arvada series 


The Arvada series consists of deep, well drained soils 
formed in clayey and loamy alluvium on broad flats, in 


73 


drainageways, and on alluvial fans. Permeability is very 
slow. Slopes range from 0 to 2 percent. 

Arvada soils are similar to Absted and Hisle soils and 
commonly are near Absted, Hisle, Lohmiller, Stetter, and 
Swanboy soils. Absted soils have visible salt crystals 
below a depth of 16 inches. Their surface layer is thicker 
than that of the Arvada soils. Hisle soils are 20 to 40 
inches deep over shale. Lohmiller, Stetter, and Swanboy 
soils do not have a natric horizon. Absted and Swanboy 
Soils are in positions on the landscape similar to those of 
the Arvada soils, Hisle soils are on uplands and terraces, 
and Lohmiller and Stetter soils are on flood plains. 

Typical pedon of Arvada loam, 200 feet west and 500 
feet north of the southeast corner of sec. 28, T. 11 S., R. 
7 E. 


A2—0 to 1 inch; light brownish gray (2.5Y 6/2) loam, 
dark grayish brown (2.5Y 4/2) moist; weak very thin 
platy structure parting to very fine granular; soft, 
very friable; common very fine roots; slight 
effervescence; neutral; abrupt smooth boundary. 

B21t—1 to 5 inches; grayish brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 4/2) moist; moderate medium 
columnar structure parting to moderate medium 
subangular blocky; extremely hard, firm, sticky and 
plastic; few very fine roots; slight effervescence; 
moderately alkaline; clear smooth boundary. 

B22t—5 to 14 inches; grayish brown (2.5Y 5/2) clay, 
dark grayish brown (2.5Y 4/2) moist; moderate 
medium prismatic structure parting to moderate 
medium subangular blocky; extremely hard, firm, 
sticky and plastic; few very fine roots; strong 
effervescence; moderately alkaline; gradual smooth 
boundary. 

B3casa—14 to 23 inches; light brownish gray (2.5Y 6/2) 
clay, grayish brown (2.5Y 5/2) moist; weak medium 
subangular blocky structure; extremely hard, firm, 
Sticky and plastic; few very fine roots; few fine 
accumulations of carbonate and salts; strong 
effervescence; moderately alkaline; gradual smooth 
boundary. 

Ccasa—23 to 60 inches; light brownish gray (2.5Y 6/2) 
clay loam, grayish brown (2.5Y 5/2) moist; massive; 
hard, firm, sticky and plastic; common fine 
accumulations of carbonate and salts; strong 
effervescence; strongly alkaline. 


The thickness of the solum ranges from 18 to 30 
inches. The depth to free carbonates is 0 to 12 inches. 
The A2 horizon has hue of 10 YR or 2.5Y, value of 5 or 6 
(4 or 5 moist), and chroma of 2 to 4. It dominantly is 
loam but in some pedons is fine sandy loam. It is 1 to 6 
inches thick. The B horizon has hue of 10YR or 2.5Y. It 
is clay or silty clay loam. 
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Ascalon series 


The Ascalon series consists of deep, well drained soils 
formed in loamy material on uplands. Permeability is 
moderate. Slopes range from 0 to 9 percent. 

Ascalon soils are similar to Altvan and Satanta soils 
and commonly are near Alice, Altvan, Dailey, Dwyer, and 
Satanta soils. Alice and Dwyer soils contain less clay in 
the subsoil than the Ascalon soils. Altvan soils are 20 to 
40 inches deep over gravelly sand. Dailey soils contain 
more sand between depths of 10 and 40 inches than the 
Ascalon soils. Satanta soils have less sand and more silt 
in the subsoil than the Ascalon soils. All of the nearby 
Soils are in positions on the landscape similar to those of 
the Ascalon soils. 

Typical pedon of Ascalon fine sandy loam, 0 to 6 
percent slopes, 600 feet west and 400 feet south of the 
northeast corner of sec. 24, T. 7 S., R. 8 E. 


А1—0 to 3 inches; brown (10YR 5/3) fine sandy loam, 
dark brown (10YR 3/3) moist; moderate fine 
granular structure; slightly hard, very friable; 
common very fine and fine roots; neutral; clear 
smooth boundary. 

B1—3 to 7 inches; brown (10YR 5/3) fine sandy loam, 
dark brown (10YR 3/3) moist; weak medium 
prismatic structure parting to weak medium 
subangular blocky; slightly hard, very friable; 
common very fine and fine roots; neutral; clear 
smooth boundary. 

B21t—7 to 11 inches; brown (10YR 5/3) sandy clay 
loam, dark brown (10YR 3/3) moist; moderate 
medium prismatic structure parting to moderate 
medium subangular blocky; hard, very friable; 
common very fine roots; neutral; clear smooth 
boundary. 

B22t—11 to 19 inches; yellowish brown (10YR 5/4) 
sandy clay loam, dark brown (10YR 4/3) moist; 
moderate medium prismatic structure parting to 
moderate medium subangular blocky; hard, very 
friable; few very fine roots; neutral; gradual wavy 
boundary. 

B3—19 to 27 inches; pale brown (10YR 6/3) fine sandy 
loam, dark brown (10YR 4/3) moist; weak medium 
subangular blocky structure; slightly hard, very 
friable; mildly alkaline; gradual wavy boundary. 

Cca—27 to 60 inches; light gray (10YR 7/2) fine sandy 
loam, dark brown (10YR 4/3) moist; massive; soft, 
very friable; common fine accumulations of 
carbonate; violent effervescence; moderately 
alkaline. 


The thickness of the solum ranges from 15 to 40 
inches. The thickness of the mollic epipedon ranges 
from 7 to 20 inches. The depth to free carbonates 
ranges from 8 to 30 inches. 

The A horizon has value of 4 or 5 (2 or 3 moist) and 
chroma of 2 or 3. It is 3 to 6 inches thick. The B2 
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horizon has value of 5 or 6 (3 or 4 moist) and chroma of 
2 to 4. 


Bankard series 


The Bankard series consists of deep, somewhat 
excessively drained soils formed in sandy and loamy 
alluvium on flood plains. Permeability is rapid. Slopes 
range from 0 to 2 percent. 

Bankard soils are similar to Dwyer and Valent soils 
and commonly are near Glenberg and Haverson soils. 
Dwyer and Valent soils are not stratified. They are on 
uplands. Glenberg and Haverson soils contain less sand 
between depths of 10 and 40 inches than the Bankard 
Soils. They are higher on the flood plain than the 
Bankard soils and are farther from the drainageway. 

Typical pedon of Bankard fine sandy loam, 2,000 feet 
south and 1,900 feet west of the northeast corner of 
sec. 28, T. 7 S, R. 7 E. 


А1—0 to 5 inches; light brownish gray (2.5Y 6/2) fine 
sandy loam, dark grayish brown (2.5Y 4/2) moist; 
weak fine granular structure; soft, very friable; 
common fine and very fine roots; strong 
effervescence; mildly alkaline; clear wavy boundary. 

C—5 to 60 inches; light brownish gray (2.5Y 6/2) loamy 
sand stratified with thin lenses of sandy loam and 
sand, grayish brown (2.5Y 5/2) moist; single grain; 
soft, loose; few fine roots to a depth of 12 inches; 
strong effervescence; mildly alkaline. 


The depth to free carbonates is 0 to 6 inches. The A 
horizon has hue of 2.5Y or 10YR, value of 5 or 6 (3 to 5 
moist), and chroma of 2 or 3. It is fine sandy loam, loamy 
fine sand, fine sand, or loam. It is 4 to 8 inches thick. 
The C horizon has hue of 2.5Y or 10YR. 


Barnum serles 


The Barnum series consists of deep, well drained soils 
formed in silty and loamy alluvium on low terraces and 
flood plains along the major streams and drainageways. 
Permeability is moderate. Slopes range from 0 to 2 
percent. 

Barnum soils are similar to Haverson soils and 
commonly are near Haverson, Lohmiller, and Tilford 
soils. Haverson and Lohmiller soils are on flood plains. 
They are not so red as the Barnum soils. Also, Lohmiller 
soils contain more clay between depths of 10 and 40 
inches. Tilford soils contain less sand in the subsoil than 
the Barnum soils and are not stratified. They are on high 
terraces and uplands. 

Typical pedon of Barnum silt loam, 2,050 feet north 
and 870 feet east of the southwest corner of sec. 3, T. 7 
5, R. 1 E. 


ለ1--0 to 5 inches; reddish yellow (5YR 6/5) silt loam, 
yellowish red (5YR 4/5) moist; weak medium 
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granular structure; slightly hard, very friable; 
common very fine roots; strong effervescence; 
moderately alkaline; clear wavy boundary. 

C1—5 to 35 inches; reddish yellow (5YR 6/6) silt loam 
stratified with thin layers of fine sandy loam and very 
fine sandy loam; yellowish red (БҮҢ 4/6) moist; 
massive; soft, very friable; common very fine roots; 
strong effervescence; mildly alkaline; clear wavy 
boundary. 

C2—35 to 60 inches; reddish yellow (5YR 6/6) silt loam, 
reddish brown (5YR 4/4) moist; massive; soft, very 
friable; strong effervescence; strongly alkaline. 


The A horizon has hue of 7.5YR to 2.5YR, value of 5 
or 6 (3 to 5 moist), and chroma of 2 to 5. It dominantly is 
silt loam but is loam or very fine sandy loam in some 
pedons. It is 3 to 6 inches thick. The C horizon is 
stratified with thin layers of fine sandy loam, silt loam, 
very fine sandy loam, or silty clay loam. 


Boneek series 


The Boneek series consists of deep, well drained soils 
formed in silty and loamy material on uplands. 
Permeability is moderately slow. Slopes range from 0 to 
15 percent. 

Boneek soils are similar to Kadoka, Norka, Nunn, and 
Savo soils and commonly are near Butche, Norka, and 
Nunn soils. Butche soils are 7 to 20 inches deep over 
bedrock. They generally are on the steeper, convex 
parts of the landscape. Kadoka and Norka soils contain 
less clay in the subsoil than the Boneek soils. Nunn soils 
contain more fine sand in the subsoil. Savo soils are 
yellower in the upper part of the subsoil than the Boneek 
soils. 

Typical pedon of Boneek silt loam, 2 to 6 percent 
slopes, 1,880 feet east and 2,380 feet north of the 
southwest corner of sec. 2, T. 8 S., R. 3 E. 


A1—0 to 6 inches; brown (10YR 5/3) silt loam, dark 
brown (10YR 3/3) moist; weak medium granular 
structure; slightly hard, friable; common fine and 
very fine roots; neutral; clear wavy boundary. 

B21t—6 to 11 inches; brown (7.5YR 4/3) silty clay loam, 
dark brown (7.5YR 3/3) moist; moderate coarse 
prismatic structure parting to moderate medium 
subangular blocky; very hard, firm; few very fine 
roots; neutral; gradual wavy boundary. 

B22t—11 to 15 inches; brown (7.5YR 4/3) silty clay 
loam, dark brown (7.5YR 3/3) moist; moderate 
medium and fine subangular blocky structure; very 
hard, firm; few very fine roots; neutral; gradual wavy 
boundary. 

B3ca—15 to 23 inches; brown (10YR 5/3) silty clay 
loam, dark brown (10YR 4/3) moist; weak medium 
subangular blocky structure; hard, firm; few very fine 
roots; few medium accumulations of carbonate; 
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strong effervescence; moderately alkaline; gradual 
wavy boundary. 

C1ca—23 to 36 inches; very pale brown (10YR 7/3) 
loam, brown (10YR 5/3) moist; weak medium and 
coarse subangular blocky structure; hard, friable; 
many medium accumulations of carbonate; strong 
effervescence; moderately alkaline; clear wavy 
boundary. 

C2-—36 to 60 inches; very pale brown (10YR 7/3) foam, 
brown (10 YR 5/3) moist; weak medium subangular 
blocky structure; slightly hard, very friable; slight 
effervescence; moderately alkaline. 


The thickness of the solum ranges from 17 to 31 
inches. The depth to free carbonates ranges from 11 to 
24 inches. The depth to bedrock ranges from 40 to more 
than 60 inches. 

The A horizon has hue of 10YR or 7.5YR, value of 4 
or 5 (2 or 3 moist), and chroma of 2 or 3. it dominantly is 
silt loam but in some pedons is loam. It is 5 to 8 inches 
thick. The B2 horizon has hue of 10YR or 7.5YR, value 
of 4 to 6 (3 to 5 moist), and chroma of 2 to 4. The B3 
horizon has hue of 10YR or 2.5Y, value of 5 to 7 (4 or 5 
moist), and chroma of 2 or 3. It is silty clay loam, silt 
loam, or loam. 


Broadhurst series 


The Broadhurst series consists of deep, well drained, 
acid soils formed in clayey alluvium on fans and 
terraces. When dry, these soils are characterized by 
cracks 1/2 inch to 2 inches wide, several feet long, and 
several feet deep. Permeability is very slow. Slopes 
range from 2 to 15 percent. 

Broadhurst soils commonly are near Grummit and 
Snomo soils. Grummit soils are 6 to 20 inches deep over 
shale. They generally are steeper than the Broadhurst 
soils. Snomo soils are not so dense as the Broadhurst 
soils. They are on the more convex parts of the 
landscape. 

Typical pedon of Broadhurst clay, 2 to 15 percent 
slopes, 2,450 feet east and 950 feet north of the 
southwest corner of sec. 23, Т. 9S, R. 6 E. 


А1—0 to 4 inches; grayish brown (10YR 5/2) clay, very 
dark grayish brown (10YR 3/2) moist; weak very 
coarse subangular blocky structure; very hard, very 
firm, sticky and plastic; few fine roots; many cracks 
1/2 to 1 inch wide; very strongly acid; clear wavy 
boundary. 

C1—4 to 12 inches; grayish brown (10YR 5/2) clay, dark 
grayish brown (10YR 4/2) moist; massive; very hard, 
very firm, sticky and plastic; few very fine roots; 
many cracks 1/2 to 1 inch wide; very strongly acid; 
gradual wavy boundary. 

C2—12 to 29 inches; light brownish gray (10YR 6/2) 
clay, dark grayish brown (10YR 4/2) moist; massive; 
very hard, very firm, sticky and plastic; common fine 
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fragments of shale; many cracks 1/2 to 1 inch wide; 
extremely acid; gradual wavy boundary. 

C3—29 to 50 inches; grayish brown (10YR 5/2) clay, 
very dark grayish brown (10YR 3/2) moist; massive; 
very hard, very firm, sticky and plastic; common fine 
fragments of shale; extremely acid; gradual wavy 
boundary. 

C4—50 to 60 inches; light brownish gray (10YR 6/2) 
clay, dark grayish brown (10YR 4/2) moist; massive; 
very hard, very firm, sticky and plastic; few 
accumulations of gypsum; extremely acid. 


The A horizon has hue of 10YR or 2.5Y, value of 5 or 
6 (3 or 4 moist), and chroma of 1 or 2. It is 1 to 4 inches 
thick. The C horizon is extremely acid to medium acid. 


Bufton series 


The Bufton series consists of deep, well drained soils 
formed in residuum of clayey shale on uplands. 
Permeability is slow. Slopes range from 2 to 6 percent. 

Bufton soils commonly are near Kadoka, Kyle, Orella, 
and Pierre soils. Kadoka soils contain less clay in the 
subsoil than the Bufton soils. They are in positions on 
the landscape similar to those of the Bufton soils. Kyle 
soils contain more clay in the subsoil than the Bufton 
soils. Also, they are lower on the landscape. Orella soils 
are 10 to 20 inches deep over shale. They are on the 
steeper, more convex parts of the landscape. Pierre soils 
contain more clay in the subsoil than the Bufton soils 
and are underlain by shale at a depth of 20 to 40 inches. 
They are in positions on the landscape similar to those 
of the Bufton soils. 

Typical pedon of Bufton silty clay loam, 2 to 6 percent 
slopes, 50 feet west and 1,200 feet south of the 
northeast corner of sec. 28, T. 10 S., R. 9 E. 


А1—0 to 3 inches; light brownish gray (10YR 6/2) silty 
clay loam, dark grayish brown (10YR 4/2) moist; 
moderate fine subangular blocky structure; hard, 
firm; common very fine roots; neutral; clear smooth 
boundary. 

B21—3 to 5 inches; light brownish gray (10YR 6/2) silty 
clay loam, dark grayish brown (10YR 4/2) moist; 
moderate medium prismatic structure parting to 
moderate fine and medium subangular blocky; very 
hard, firm; common very fine roots; slight 
effervescence; mildly alkaline; clear smooth 
boundary. 

B22—5 to 12 inches; light gray (10YR 7/2) silty clay 
loam, grayish brown (10YR 5/2) moist; moderate 
medium prismatic structure parting to moderate 
medium subangular blocky; very hard, firm; few very 
fine roots; violent effervescence; mildly alkaline; 
clear wavy boundary. 

B3ca—12 to 24 inches; light gray (10YR 7/2) silty clay 
loam, light brownish gray (10YR 6/2) moist; 
moderate medium and coarse prismatic structure 


Soil survey 


parting to weak coarse subangular blocky; very hard, 
firm; few very fine roots; few fine accumulations of 
carbonate; violent effervescence; mildly alkaline; 
gradual wavy boundary. 

Cca—24 to 60 inches; very pale brown (10YR 7/3) silty. 
clay loam, light brownish gray (10YR 6/2) moist; 
weak coarse prismatic structure; very hard, firm; few 
very fine roots in the upper part; few fine 
accumulations of carbonate; violent effervescence; 
moderately alkaline. 


The thickness of the solum ranges from 15 to 30 
inches. The depth to free carbonates is 0 to 5 inches. In 
some pedons the depth to shale is 40 to 60 inches. 

The A horizon has value of 4 to 6 (3 or 4 moist). It 
dominantly is silty clay loam but in some pedons is silty 
clay. It is 2 to 6 inches thick. The B2 horizon has value 
of 5 to 8 (4 to 7 moist) and chroma of 2 or 3. It is clay 
loam, silty clay loam, or silty clay. 


Butche serles 


The Butche series consists of shallow, well drained 
soils formed in material weathered from sandstone on 
uplands. Permeability is moderate. Slopes range from 3 
to 50 percent. 

Butche soils are similar to Paunsaugunt and Penrose 
soils and commonly are near Boneek, Mathias, Norka, 
and Rockoa soils. Most of the nearby soils are lower on 
the landscape than the Butche soils, but Mathias soils 
are on mountains. Boneek soils contain more clay in the 
subsoil than the Butche soils and are deep. Mathias and 
Rockoa soils also are deep. The content of coarse 
fragments is more than 35 percent throughout both of 
these soils. Norka soils contain less sand in the subsoil 
than the Butche soils and are deep. Paunsaugunt and 
Penrose soils contain free carbonates throughout. 

Typical pedon of Butche fine sandy loam, in an area of 
Butche-Boneek complex, 3 to 15 percent slopes, 350 
feet south and 1,050 feet west of the northeast corner of 
sec. 21, 8 5., R. 3 E. 


А1—0 to 4 inches; brown (10YR 5/3) fine sandy loam, 
dark brown (10YR 4/3) moist; weak fine granular 
structure; soft, very friable; few very fine roots; 
slightly acid; clear wavy boundary. 

C—4 to 9 inches; light yellowish brown (10YR 6/4) 
channery fine sandy loam, yellowish brown (10YR 
5/4) moist; weak fine granular structure; slightly 
hard, very friable; slightly acid; abrupt wavy 
boundary. 

R—9 to 12 inches; very pale brown (10YR 7/4) 
indurated sandstone, light yellowish brown (10YR 
6/4) moist; neutral. 


The depth to sandstone ranges from 7 to 20 inches. 
Stones and coarse fragments of sandstone commonly 
are on the surface and throughout the A and C horizons. 


Fall River County, South Dakota 


The A horizon has hue of 10YR or 7.5YR, value of 4 
to 6 (2 to 4 moist), and chroma of 2 or 3. It dominantly is 
fine sandy loam but in some pedons is stony loam, 
channery loam, or loam. It is 2 to 5 inches thick. The 
content of coarse fragments in the C horizon ranges, by 
volume, from 10 to 35 percent. 


Colby series 


The Colby series consists of deep, well drained, 
calcareous soils formed in silty and loamy material on 
uplands. Permeability is moderate. Slopes range from 6 
to 15 percent. 

Colby soils are similar to Manvel, Minnequa, Mitchell, 
and Nevee soils. Manvel soils have a higher calcium 
carbonate equivalent between depths of 10 and 40 
inches than the Colby soils. Minnequa sails are 20 to 40 
inches deep over bedrock. Mitchell soils contain less 
clay between depths of 10 and 40 inches than the Colby 
soils. Nevee soils are redder than the Colby soils. 

Typical pedon of Colby silt loam, in an area of Colby- 
Norka silt loams, 6 to 15 percent slopes, 1,650 feet 
south and 900 feet east of the northwest corner of sec. 
3, T. 7 S, R. 8E. 


ለ1--0 to 4 inches; brown (10YR 5/3) silt loam, dark 
brown (10YR 3/3) moist; weak fino and medium 
granular structure; soft, very friable; common fine 
roots; strong effervescence; mildly alkaline; clear 
wavy boundary. 

AC—4 to 7 inches; pale brown (10YR 6/3) silt loam, 
brown (10YR 5/3) moist; weak fine granular 
structure; soft, friable; common fine roots; strong 
effervescence; mildly alkaline; clear wavy boundary. 

C1ca—7 to 32 inches; very pale brown (10YR 7/3) silt 
loam, brown (10YR 5/3) moist; massive; slightly 
hard, friable; few fine roots in the upper part; , 
common fine accumulations of carbonate; violent 
effervescence; mildly alkaline; diffuse wavy 
boundary. 

C2— 32 to 60 inches; pale brown (10YR 6/3) loam, 
brown (10YR 5/3) moist; massive; soft, very friable; 
strong effervescence; mildly alkaline. 


The thickness of the solum ranges from 3 to 12 
inches. Free carbonates are leached to a depth of 6 
inches in some pedons. 

The A horizon has value of 5 to 7 (3 to 5 moist) and 
chroma of 2 or 3. It dominantly is silt loam but is loam, 
silty clay loam, or very fine sandy loam in some pedons. 
It is 3 to 6 inches thick. The AC horizon has hue of 
10YR or 7.5 YR, value of 5 to 7 (4 to 6 moist), and 
chroma of 2 to 4. It is silt loam or loam. 


Dalley series 


The Dailey series consists of deep, somewhat 
excessively drained soils formed in sandy material on 
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uplands. Permeability is rapid. Slopes range from 0 to 12 
percent. 

Dailey soils commonly are near Ascalon, Jayem, and 
Valent soils. Ascalon and Jayem soils are in positions on 
the landscape similar to those of the Dailey soils. 
Ascalon soils contain more clay in the subsoil than the 
Dailey soils, and Jayem soils contain less sand in the 
subsoil. Valent soils do not have a mollic epipedon. They 
are on the higher lying ridges and knolls. 

Typical pedon of Dailey fine sand, 6 to 12 percent 
slopes, 1,500 feet south and 90 feet east of the 
northwest corner of sec. 5, T. 9 S., R. 8 E. 


A11—0 to 9 inches; dark grayish brown (10YR 4/2) fine 
sand, very dark grayish brown (10YR 3/2) moist; 
weak medium granular structure; soft, very friable; 
common very fine and fine roots; neutral; clear wavy 
boundary. 

A12—9 to 14 inches; brown (10YR 5/3) fine sand, dark 
brown (10YR 3/3) moist; weak medium prismatic 
structure parting to weak medium and fine 
subangular blocky; slightly hard, friable; few very fine 
roots; neutral; clear smooth boundary. 

C1—14 to 27 inches; grayish brown (10YR 5/2) fine 
sand, dark grayish brown (10YR 4/2) moist; weak 
medium prismatic structure parting to weak medium 
subangular blocky; hard, friable; few very fine roots; 
neutral; clear wavy boundary. 

C2—27 to 60 inches; pale brown (10YR 6/3) fine sand, 
brown (10YR 5/3) moist; single grain; loose; neutral. 


The solum and the mollic epipedon range from 10 to 
17 inches in thickness. The A horizon has value of 4 or 5 
(2 or 3 moist). It is 10 to 17 inches thick. It dominantly is 
fine sand but in some pedons is loamy fine sand. The C 
horizon is fine sand, loamy fine sand, or sand. 


Dwyer series 


The Dwyer series consists of deep, somewhat 
excessively drained soils formed in sandy material on 
terraces and uplands. Permeability is rapid. Slopes range 
from 0 to 25 percent. 

Dwyer soils are similar to Bankard and Valent soils 
and commonly are near Alice, Ascalon, and Valent soils. 
Alice and Ascalon soils have a mollic epipedon and 
contain more clay in the subsoil than the Dwyer soils. 
Bankard soils are stratified. They are on flood plains. 
Valent soils have free carbonates more than 40 inches 
from the surface. Alice, Ascalon, and Valent soils are in 
positions on the landscape similar to those of the Dwyer 
soils. 

Typical pedon of Dwyer loamy fine sand, 2 to 6 
percent slopes, 300 feet south and 1,870 feet east of 
the northwest corner of sec. 30, T. 7 S., R. 1 E. 


А1—0 to 6 inches; light brownish gray (10YR 6/2) loamy 
fine sand, dark grayish brown (10YR 4/2) moist; 
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weak fine granular structure; loose, very friable; 
common very fine and fine roots; neutral; clear wavy 
boundary. 

C—6 to 60 inches; pale brown (10YR 6/3) loamy fine 
sand, brown (10YR 4/3) moist; single grain; loose, 
very friable; few very fine roots in the upper part; 
strong effervescence; moderately alkaline. 


Free carbonates are at the surface in some pedons. 
The A horizon has value of 10YR or 2.5Y, value of 5 or 6 
(3 to 5 moist), and chroma of 2 or 3. It is 4 to 8 inches 
thick. The C horizon has hue of 7.5YR to 2.5Y. It is 
moderately alkaline or strongly alkaline. 


Eckley series 


The Eckley series consists of well drained soils that 
are shallow over gravelly sand. These soils formed in 
loamy sediments over gravelly sand. They are on 
terraces. Permeability is moderate in the subsoil and 
rapid in the underlying material. Slopes range from 0 to 
15 percent. 

Eckley soils are similar to Altvan soils and commonly 
are near Altvan, Nihill, Schamber, and Zigweid soils. 
Altvan soils are underlain by gravelly sand at a depth of 
20 to 40 inches. Nihill and Zigweid soils do not have a 
mollic epipedon or an argillic horizon. Nihill soils are on 
ridges and terrace escarpments, and Zigweid soils are 
on uplands and terraces. Schamber soils contain more 
sand throughout than the Eckley soils. They do not have 
an argillic horizon. They are in positions on the 
landscape similar to those of the Eckley soils. 

Typical pedon of Eckley loam, in an area of 
Schamber-Eckley complex, 9 to 40 percent slopes, 2,650 
feet east and 880 feet north of the southwest corner of 
sec. 18, Т. 9S, R. ΘΕ. 


А1—0 to 4 inches; grayish brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; weak fine 
granular structure; soft, very friable; many fine roots; 
neutral; clear wavy boundary. 

B21t—4 to 8 inches; brown (10YR 4/3) clay loam, dark 
brown (10YR 3/3) moist; weak medium prismatic 
structure parting to moderate medium subangular 
blocky; hard, friable; common very fine and fine 
roots; about 5 percent gravel by volume; neutral; 
clear smooth boundary. 

B22t—8 to 12 inches; brown (10YR 5/3) clay loam, dark 
brown (10YR 4/3) moist; moderate medium 
prismatic structure parting to moderate medium 
subangular blocky; hard, friable; common very fine 
and fine roots; about 5 percent gravel by volume; 
neutral; abrupt smooth boundary. 

{IC—-12 to 60 inches; brown (10YR 5/3) gravelly sand, 
dark brown (10YR 4/3) moist; single grain; loose; 
about 40 percent gravel and cobbles by volume; 
strong effervescence; mildly alkaline. 


Soil survey 


The thickness of the solum ranges from 12 to 20 
inches and corresponds to the depth to gravelly sand. 
The thickness of the mollic epipedon ranges from 7 to 
12 inches. 

The A horizon has value of 4 or 5 (2 or 3 moist). It is 
loam or gravelly loam and is 4 to 6 inches thick. The B2t 
horizon has value of 4 or 5 (3 or 4 moist) and chroma of 
2 or 3. It is clay loam, gravelly clay loam, or loam. The 
IIC horizon is gravelly sand or gravelly loamy sand. 


Epping serles 


The Epping series consists of shallow, well drained, 
calcareous soils formed in material weathered from 
siltstone on uplands. Permeability is moderate. Slopes 
range from 6 to 15 percent. 

Epping soils are similar to Shingle and Spearfish soils 
and commonly are near Colby, Kadoka, and Norka soils. 
Colby soils do not have siltstone bedrock within a depth 
of 40 inches. They are in positions on the landscape 
similar to those of the Epping soils. Kadoka and Norka 
soils have a mollic epipedon. They are deeper than the 
Epping soils and contain more clay in the subsoil. Also, 
they are lower on the landscape and generally less 
sloping. Shingle soils do not contain so much silt as the 
Epping soils. Spearfish soils are redder than the Epping 
soils. 

Typical pedon of Epping silt loam, in an area of 
Kadoka-Epping silt loams, 6 to 15 percent slopes, 120 
feet north and 120 feet west of the southeast corner of 
sec. 34, T. 10 S., R. 9 E. 


А1—0 to 4 inches; light brownish gray (10YR 6/2) silt 
loam, dark grayish brown (10YR 4/2) moist; weak 
fine granular structure; slightly hard, friable; many 
fine roots; slight effervescence; neutral; clear 
smooth boundary. 

AC—4 to 11 inches; light brownish gray (10YR 6/2) silt 
loam, dark grayish brown (10YR 4/2) moist; weak 
fine subangular blocky structure; slightly hard, 
friable; common fine roots; strong effervescence; 
mildly alkaline; clear smooth boundary. 

C—11 to 17 inches; very pale brown (10YR 7/3) silt 
loam, pale brown (10YR 6/3) moist; massive; hard, 
friable; few fine roots; many siltstone fragments; 
violent effervescence; mildly alkaline; clear smooth 
boundary. 

Cr—17 to 60 inches; very pale brown (10 YR 7/3) 
siltstone, pale brown (10YR 6/3) moist; massive; 
violent effervescence; mildly alkaline. 


The depth to siltstone bedrock ranges from 10 to 20 
inches. The depth to free carbonates is 0 to 6 inches. 
The A horizon has value of 6 or 7 (3 or 4 moist) and 
chroma of 2 or 3. The C horizon has value of 6 or 7 (5 
or 6 moist). 


Fall River County, South Dakota 


Glenberg series 


The Glenberg series consists of deep, well drained, 
calcareous soils formed in stratified loamy and silty 
alluvium on flood plains and low terraces. Permeability is 
moderately rapid. Slopes range from 0 to 2 percent. 

Glenberg soils are similar to Haverson soils and 
commonly are near Bankard and Haverson soils on flood 
plains. Bankard soils contain more sand between depths 
of 10 and 40 inches than the Glenberg soils. Haverson 
scils contain less sand and more silt between depths of 
10 and 40 inches. 

Typical pedon of Glenberg fine sandy loam, 200 feet 
east and 1,000 feet north of the southwest corner of 
sec. 1, T. 7 S, R. 8 E. 


А1—0 to 6 inches; light brownish gray (2.5Y 6/2) fine 
sandy loam, dark grayish brown (2.5Y 4/2) moist; 
weak thin platy structure; slightly hard, very friable; 
common fine and very fine roots; slight 
effervescence; moderately alkaline; gradual smooth 
boundary. 

C—6 to 60 inches; light brownish gray (2.5Y 6/2) fine 
sandy loam stratified with thin layers of very fine 
sandy loam, silt loam, and gravelly sandy loam; dark 
grayish brown (2.5Y 4/2) moist; massive; loose; few 
very fine roots extending to 36 inches; strong 
effervescence; moderately alkaline. 


The depth to free carbonates is 0 to 6 inches. The A 
horizon has hue of 10YR or 2.5Y, value of 5 or 6 (3 or 4 
moist), and chroma of 2 or 3. It dominantly is fine sandy 
loam but in some pedons is sandy loam. The C horizon 
has hue of 2.5Y or 10YR, value of 6 or 7 (4 or 5 moist), 
and chroma of 2 or 3. It is fine sandy loam or sandy 
loam stratified with silt loam, loamy fine sand, gravelly 
sandy loam, gravelly loamy sand, very fine sandy loam, 
and silty clay loam. It is mildly alkaline or moderately 
alkaline. 


Grummit series 


The Grummit series consists of shallow, well drained, 
acid soils formed in material weathered from acid. shale 
on uplands. Permeability is moderate. Slopes range from 
3 to 40 percent. 

Grummit soils are similar to Orella and Samsil soils 
and commonly are near Broadhurst, Pierre, and Snomo 
soils. Broadhurst soils are very firm throughout and are 
more than 40 inches deep over shale. They are gently 
sloping to strongly sloping and are on fans and terraces. 
Orella soils are more dense and more alkaline than the 
Grummit soils. Pierre and Snomo soils are lower on the 
landscape than the Grummit soils. Pierre soils are 20 
and 40 inches deep over shale and Snomo soils more 
than 40 inches deep over shale. Samsil soils are 
calcareous throughout. 
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Typical pedon of Grummit clay, in an area of Grummit- 
Rock outcrop complex, 3 to 40 percent slopes, 2,180 
feet east and 700 feet north of the southwest corner of 
sec. 3, T. 10 S., R. 4 E. 


ል1--0 to 4 inches; light brownish gray (10YR 6/2) clay, 
dark grayish brown (10YR 4/2) moist; weak fine 
granular structure; hard, friable, slightly sticky and 
slightly plastic; about 5 percent, by volume, 
fragments of shale; few fine roots; very strongly 
acid; clear smooth boundary. 

C—4 to 11 inches; grayish brown (10YR 5/2) shaly clay, 
dark grayish brown (10YR 4/2) moist; weak fine 
subangular blocky structure; hard, friable, slightly 
sticky and slightly plastic; few fine roots; about 40 
percent, by volume, fragments of shale; platy rock 
structure evident; extremely acid; clear smooth 
boundary. 

Cr—11 to 60 inches; light gray (10YR 6/1) shale, dark 
gray (10YR 4/1) moist; common medium distinct 
yellowish brown (10YR 5/8) stains; very hard; 
extremely acid. 


The depth to shale ranges from 6 to 20 inches. The A 
horizon has hue of 10YR or 2.5Y, value of 5 or 6 (3 or 4 
moist), and chroma of 1 or 2. It is 2 to 6 inches thick. 
The C horizon is extremely acid to strongly acid. The 
content.of shale fragments in this horizon ranges, by 
volume, from 20-16 50 percent. 


Gystrum serles 


The Gystrum series consists of moderately deep, well 
drained soils formed in silty material weathered from 
bedrock high. in content of gypsum: These soils are on 
uplands; Permeability is moderate. Slopes range from 6 
to 50 percent. 

Gystrum soils commonly are near Rekop, Spearfish, 
and Tilford soils. Rekop and. Spearfish soils are in 
positions: on the landscape similar to: those. of the 
Gystrum soils. Rekop soils.are 10 to 20 inches deep 
over bedrock. Spearfish soils are 6 to 20 inches deep 
over bedrock and contain less gypsum throughout than 
the Gystrum soils. Tilford soils also contain less gypsum 
throughout. They are more than 40 inches deep over 
bedrock. They are on the smoother parts of the 
landscape. 

Typical pedon of Gystrum silty clay loam, in an area of 
Rekop-Tilford-Gystrum complex, 6 to 15 percent slopes, 
1,920 feet west and 2,640 feet north of the southeast 
corner of sec. .6, T. 7 S, Н. 4 E. 


A1—0 to 3 inches; reddish brown (5YR 5/3) silty clay 
loam, dark reddish brown (5YR 3/3) moist; 
moderate fine granular structure; soft, very friable; 
many very fine roots; strong effervescence; mildly 
alkaline; clear wavy boundary. 
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B2—3 to 11 inches; light brown (7.5YR 6/3) silty clay 
loam, brown (7.5YR 5/4) moist; moderate medium 
prismatic structure parting to moderate medium 
subangular blocky; hard, friable; few very fine roots; 
many. threads of gypsum; violent effervescence; 
mildly alkaline; abrupt wavy boundary. 

Ccs—11 to 28 inches; reddish yellow (BYR 6/6) silt 
loam, yellowish red (SYR 4/6) moist; massive; few 
very fine roots in the upper part; many medium 
accumulations of gypsum; strong effervescence; 
mildly alkaline; clear smooth boundary. 

Cr—28 to 35 inches; gypsum bedrock. 


The thickness of the solum ranges from 8 to 15 
inches. The depth to bedrock ranges from 20 to 40 
inches. 

The A horizon has hue of 7.5YR to 2.5YR, value of 5 
or 6 (3 to 5 moist), and chroma of 2 to 4. It is 3 to 6 
inches thick. The.B2 horizon has hue of 7.5YR to 2.5YR, 
value of 6 or 7 (5 or 6 moist), and chroma of 3 or 4. The 
Ccs horizon has hue of 7.5YR to 2.5YR. 


Haverson serles 


The Haverson series consists of deep, well drained, 
calcareous soils formed in alluvium on flood plains. 
Permeability is moderate. Slopes range from 0 to 2 
percent. 

Haverson soils are similar to Barnum and Glenberg 
soils and commonly are near Glenberg and Lohmiller 
Soils. Barnum soils are redder than the Haverson soils. 
Glenberg soils contain less clay between depths of 10 
and 40 inches than the Haverson soils. They are on 
flood plains and low terraces. Lohmiller soils contain 
more clay between depths of 10 and 40 inches than the 
Haverson soils. Also, they are lower on the flood plain. 

Typical pedon of Haverson loam (fig. 11), 2,600 feet 
south and 2,080 feet west of the northeast corner of 
sec. 18, T. 9 S., R. 7 E. 

А1—0 to 6 inches; grayish brown (10YR 5/2) loam, dark 
grayish brown (10YR 4/2) moist; moderate medium 
granular structure; slightly hard, very friable; 
common fine and very fine roots; slight 
effervescence; mildly alkaline; clear smooth 
boundary. 

C1—6 to 36 inches; grayish brown (2.5Y 5/2) loam 
stratified with silt loam and loamy fine sand; dark 
grayish brown (10YR 4/2) moist; massive; slightly 
hard, very friable; common very fine roots; slight 
effervescence; mildly alkaline; abrupt smooth 
boundary. 

C2—36 to 60 inches; grayish brown (2.5Y 5/2) clay loam 
stratified with fine sandy loam. and loamy sand; dark 
grayish brown (2.5Y 4/2) moist; massive; slightly 
hard, very friable; few very fine roots; few fine 
accumulations of carbonate; strong effervescence; 
mildly alkaline. 


Soil survey 


Figure 11.—Profile of Haverson loam. This soil is stratified. 
Depth is marked in feet. 


The depth to free carbonates is O to 10 inches. The A 
horizon has hue of 2.5Y or 10YR, value of 5 or 6 (3 to 5 
moist), and chroma of 2 or 3. It is 4 to 8 inches thick. 
The C horizon is stratified loamy sand to clay loam. It 
ranges from about 22 to 30 percent clay. 


Fall River County, South Dakota 


Haverson Variant 


The Haverson Variant consists of deep, well drained 
soils formed in loamy alluvium on foot slopes. 
Permeability is moderate. Slopes range from 3 to 9 
percent. 

Haverson Variant soils are similar to Nihill soils and 
commonly are near Barnum and Nevee soils. Barnum 
and Nevee soils do not have stratified gravelly material 
between depths of 10 and 40 inches. They are in 
positions on the landscape similar to those of the 
Haverson Variant soils. Nihill soils are not so stratified or 
so red in the underlying material as the Haverson Variant 
soils. 

Typical pedon of Haverson Variant loam, 3 to 9 
percent slopes, 2,480 feet west and 250 feet south of 
the northeast corner of sec. 3, T. 7 S, R. 4 E. 


А11—0 to З inches; dark grayish brown (10YR 4/2) 
loam, very dark grayish brown (10YR 3/2) moist; 
weak fine granular structure; soft, loose; many fine 
roots; about 15 percent gravel by volume; mildly 
alkaline; clear smooth boundary. 

A12—3 to 6 inches; dark grayish brown (10YR 4/2) 
gravelly loam, very dark grayish brown (10YR 3/2) 
moist; weak medium prismatic structure parting to 
weak fine granular; soft, loose; few fine roots; about 
30 percent gravel and cobblestones by volume; 
slight effervescence; mildly alkaline; abrupt smooth 
boundary. 

С1—6 to 60 inches; reddish brown (5YR 5/3) stratified 
gravelly sandy loam and loam, reddish brown (5YR 
4/3) moist; massive; soft, loose; few fine roots; 
about 40 percent coarse fragments by volume; 
strong effervescence; moderately alkaline. 


The depth to free carbonates is less than 10 inches. 
The A horizon has hue of 5YR to 10YR, value of 4 to 6 
(3 or 4 moist), and chroma of 2 to 4. It is 1 to 6 inches 
thick. The C horizon has hue of 5YR to 10YR, value of 5 
to 7 (4 to 6 moist), and chroma of 2 to 6. It is moderately 
alkaline or strongly alkaline. 


Hisle series 


The Hisle series consists of moderately deep, well 
drained soils formed in material weathered from shale on 
uplands and terraces. Permeability is very slow. Slopes 
range from 0 to 6 percent. 

Hisle soils are similar to Arvada and Hoven soils and 
commonly are near Arvada, Kyle, Stetter, and Swanboy 
soils. Arvada, Hoven, Kyle, and Swanboy soils are more 
than 40 inches deep over shale. Also, Kyle and Swanboy 
soils do not have a natric horizon. Hoven soils are poorly 
drained and are in depressions. Kyle soils are on alluvial 
fans and are slightly higher on the landscape than the 
Hisle soils. Stetter soils are stratified and do not have a 
natric horizon. They are on flood plains. 
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Typical pedon of Hisle silt loam, in an area of Hisle- 
Slickspots complex, 625 feet south and 150 feet west of 
the northeast corner of sec. 4, T. S., R. 8 E. 


A2—0 to 1 inch; light gray (10YR 7/1) silt loam, dark 
grayish brown (10YR 4/2) moist; weak thin platy 
structure; soft, very friable; common very fine roots; 
mildly alkaline; abrupt smooth boundary. 

821--1 to 3 inches; pale olive (БҮ 6/3) clay, olive (БҮ 
4/3) moist; weak medium columnar structure parting 
to moderate fine blocky; hard, firm, sticky and 
plastic; common fine and very fine roots; few fine 
accumulations of salts; slight effervescence; mildly 
alkaline; abrupt wavy boundary. 

B22tsa—3 to 10 inches; pale olive (БҮ 6/3) clay, olive 
(БҮ 5/3) moist; moderate coarse prismatic structure 
parting to moderate medium blocky; very hard, firm, 
Sticky and plastic; few fine and very fine roots; 
common fine and medium accumulations of salts; 
strong effervescence; moderately alkaline; gradual 
wavy boundary. 

B3sa—10 to 16 inches; pale olive (5Y 6/3) clay, olive 
(5Y 5/3) moist; weak coarse subangular blocky 
structure; very hard, firm, sticky and plastic; common 
fine and medium accumulations of salts; strong 
effervescence; moderately alkaline; gradual wavy 
boundary. 

C1casa—16 to 20 inches; pale olive (5Y 6/3) clay, olive 
(БҮ 5/3) moist; few fine and medium distinct olive 
yellow (БҮ 6/6) mottles; weak coarse subangular 
blocky structure; very hard, firm, sticky and plastic; 
common medium accumulations of carbonate and 
salts; strong effervescence; moderately alkaline; 
gradual wavy boundary. 

C2—20 to 29 inches; light olive gray (БҮ 6/2) shaly clay, 
olive (БҮ 5/3) moist; few fine and medium olive 
yellow (5Y 6/6) mottles; massive; hard, firm, stícky 
and plastic; few medium accumulations of salts; 
common shale fragments; slight effervescence in 
the upper part; moderately alkaline; gradual wavy 
boundary. 

Cr—29 to 60 inches; gray (БҮ 6/1) shale, gray (БҮ 5/1) 
moist; few iron stains; mildly alkaline. 


The depth to shale ranges from 20 to 40 inches. Free 
carbonates are at or near the surface. The A2 horizon 
has value of 5 to 8 (4 or 5 moist). It dominantly is silt 
loam but in some pedons is loam. The B horizon has 
hue of 10YR to 5Y, value of 5 to 7 (4 to 6 moist), and 
chroma of 2 or'3: The C horizon is mildly alkaline to 
strongly alkaline. 


Hoven series 


The Hoven series consists of deep, poorly drained 
soils formed in local alluvium in depressions on uplands. 
Permeability is very slow. Slopes are less than 1 percent. 
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Hoven soils commonly are near the weli drained 
Absted, Norka, and Savo soils. They are lower on the 
landscape than those soils. Norka and Savo soils do not 
have a natric horizon. 

Typical pedon of Hoven silt loam, 2,500 feet south and 
Š 00 feet west of the northeast corner of sec. 23, T. 10 

,R.7 E. 


ል2--0 to 2 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; weak thin 
platy structure; slightly hard, very friable; many very 
fine and fine roots; slightly acid; abrupt wavy 
boundary. 

В211—2 to 6 inches; dark gray (10YR 4/1) silty clay, very 
dark gray (10YR 3/1) moist; strong medium 
columnar structure parting to strong medium blocky; 
extremely hard, very firm, sticky and plastic; few 
very fine and fine roots; slightly acid; gradual wavy 
boundary. 

B22t—6 to 19 inches; dark gray (10YR 4/1) silty clay, 
very dark gray (10YR 3/1) moist; weak medium 
prismatic structure parting to strong medium blocky; 
extremely hard, very firm, sticky and plastic; few 
very fine roots; mildly alkaline; gradual wavy 
boundary. 

B3—19 to 30 inches; gray (10YR 5/1) silty clay, very 
dark gray (10YR 3/1) moist; moderate medium 
subangular blocky structure; very hard, firm, sticky 
and plastic; slight effervescence; mildly alkaline; 
gradual wavy boundary. 

C—30 to 60 inches; gray (10YR 5/1) silty clay loam, 
dark gray (10YR 4/1) moist; massive; hard, friable; 
slight effervescence; moderately alkaline. 


The thickness of the solum ranges from 15 to 30 
inches. The depth to free carbonates ranges from 14 to 
20 inches. The A horizon has value of 5 or 6 (3 or 4 
moist) and chroma of 1 or 2. It dominantly is silt loam 
but in some pedons is silty clay loam. It is 1 to 4 inches 
thick. The B horizon has hue of 10YR or 2.5Y, value of 4 
or 5 (2 or 3 moist), and chroma of 1 or 2. It is silty clay, 
silty clay loam, or clay. The C horizon is silty clay loam, 
silty clay, or clay. Salt crystals and mottles are in some 
pedons. 


Jayem series 


The Jayem series consists of deep, well drained soils 
formed in loamy and sandy eolian material on terraces 
and uplands. Permeability is moderately rapid. Slopes 
range from 2 to 9 percent. 

Jayem soils are similar to Alice soils and commonly 
are near Ascalon, Satanta, and Valent soils. ‘Alice soils 
have free carbonates at a depth of 18 to 38 inches. 
Ascalon and Satanta soils contain more clay in the 
subsoil than the Jayem soils. They are in positions on 
the landscape similar to those of the Jayem soils. Valent 
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soils contain more sand throughout than the Jayem soils. 
They are on the higher parts of the landscape. 

Typical pedon of Jayem fine sandy loam, 2 to 9 
percent slopes, 2,550 feet south and 200 feet east of 
the northwest corner of sec. 1, Т. 7 S, R. 9 E. 


Ар—0 to 6 inches; grayish brown (10YR 5/2) fine sandy 
loam, very dark grayish brown (10YR 3/2) moist; 
weak medium granular structure; soft, very friable; 
common very fine and fine roots; neutral; abrupt 
smooth boundary. 

A12—6 to 13 inches; dark brown (10YR 4/3) fine sandy 
loam, dark brown (10YR 3/3) moist; weak coarse 
subangular blocky structure; soft, very friable; few 
fine roots; neutral; clear smooth boundary. 

B2—13 to 30 inches; brown (10YR 5/3) fine sandy loam, 
dark brown (10YR 4/3) moist; weak coarse 
prismatic structure parting to weak coarse 
subangular blocky; soft, very friable; neutral; diffuse 
smooth boundary. 

C—30 to 60 inches; brown (10YR 5/3) loamy fine sand, 
dark brown (10YR 4/3) moist; single grain; loose; 
neutral. 


The thickness of the solum ranges from 15 to 35 
inches. The thickness of the mollic epipedon ranges 
from 7 to 20 inches. The A horizon has hue of 10YR or 
2.5Y, value of 4 or 5 (2 or 3 moist), and chroma of 2 or 
3. К is 7 to 20 inches thick. The B2 horizon has hue of 
7.5YR to 2.5Y, value of 5 or 6 (4 or 5 moist), and 
chroma of 2 to 4. 


Kadoka series 


The Kadoka series consists of moderately deep, well 
drained soils formed in residuum of siltstone on uplands. 
Permeability is moderate. Slopes range from O to 15 
percent. 

Kadoka soils are similar to Boneek, Norka, and Savo 
soils and commonly are near Boneek, Epping, and Savo 
Soils. Boneek and Savo soils contain more clay in the 
subsoil than the Kadoka soils and do not have bedrock 
within a depth of 40 inches. Epping soils are 10 to 20 
inches deep over siltstone bedrock. They are on the 
steeper parts of the landscape. Norka soils are more 
than 40 inches deep over siltstone bedrock. 

Typical pedon of Kadoka silt loam, in an area of 
Kadoka-Epping silt loams, 6 to 15 percent slopes, 700 
feet north and 80 feet east of the southwest corner of 
sec. 35, T. 10 S., R. 9 E. 


А1—0 to 4 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; weak 
medium prismatic structure parting to weak fine 
granular; soft, friable; common fine roots; neutral; 
clear wavy boundary. 

B21t—4 to 9 inches; dark grayish brown (10YR 4/2) silty 
clay loam, very dark grayish brown (10YR 3/2) 
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moist; weak medium prismatic structure parting to 
moderate fine subangular blocky; slightly hard, 
friable; common fine roots; neutral; clear wavy 
boundary. 

B22t—9 to 13 inches; pale brown (10 YR 6/3) silty clay 
loam, dark brown (10YR 4/3) moist; weak medium 
prismatic structure parting to moderate fine and 
medium blocky; hard, firm; few fine roots; neutral; 
clear wavy boundary. 

53--13 to 21 inches; pale brown (10YR 6/3) silt loam, 
brown (10YR 5/3) moist; weak medium prismatic 
structure parting to moderate medium subangular 
blocky; hard, friable; few fine roots; slight 
effervescence; moderately alkaline; gradual irregular 
boundary. 

Cca—21 to 36 inches; very pale brown (10 YR 7/2) silt 
loam, pale brown (10YR 6/3) moist; weak fine 
subangular blocky structure; hard, friable; few fine 
accumulations of carbonate; strong effervescence; 
moderately alkaline; gradual irregular boundary. 

Cr—36 to 60 inches; very pale brown (10YR 7/3) 
siltstone, pale brown (10YR 6/3) moist; massive; 
violent effervescence; moderately alkaline. 


The thickness of the solum ranges from 15 to 28 
inches. The depth to free carbonates ranges from 13 to 
25 inches. The depth to bedrock ranges from 25 to 40 
inches. The B2 horizon has value of 4 to 6 (3 or 4 moist) 
and chroma of 2 or 3. In some pedons the C horizon 
does not have accumulations of carbonate. 


Kyle series 


The Kyle series consists of deep, wel! drained soils 
formed in clayey material weathered from calcareous 
shale on uplands and terraces. When dry, these soils are 
characterized by cracks, which are 1/2 inch to 2 inches 
wide and several feet long and extend through the 
subsoil. Permeability is very slow. Slopes range from О to 
6 percent. 

Kyle soils are similar to Pierre soils and commonly are 
near Hisle, Lohmiller, Pierre, Stetter, and Swanboy soils. 
Hisle soils have a natric horizon. They are in positions on 
the landscape similar to those of the Kyle soils. Lohmiller 
and Stetter soils are stratified and contain less clay 
between depths of 10 and 40 inches than the Kyle soils. 
They are on flood plains. Pierre soils are 20 to 40 inches 
deep over shale. They are on slight rises. Swanboy soils 
have visible salts within a depth of 15 inches. They are 
along drainageways. 

Typical pedon of Kyle clay, 0 to 2 percent slopes, 450 
feet west and 500 feet north of the southeast corner of 
sec. 12, T. 10 S, R. 8 E. 


А1—0 to 4 inches; grayish brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 4/2) moist; 1/4 inch light 
brownish gray (10YR 6/2) crust at the surface; 
moderate medium and fine granular structure; hard, 
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firm, sticky and plastic; common fine roots; few 
cracks 1/2 to 1 inch wide; neutral; clear wavy 
boundary. 

B21—4 to 8 inches; grayish brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 4/2) moist; weak medium and 
coarse prismatic structure parting to weak medium 
and fine blocky; very hard, very firm, sticky and 
plastic; common fine roots; few cracks 1/2 to 1 inch 
wide; strong effervescence; mildly alkaline; gradual 
wavy boundary. 

В22—8 to 16 inches; grayish brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 4/2) moist; weak very coarse 
prismatic structure parting to moderate medium 
blocky; extremely hard, very firm, sticky and plastic; 
shiny pressure faces on peds; few fine roots; few 
cracks 1/2 to 1 inch wide; strong effervescence; 
mildly alkaline; gradual wavy boundary. 

83--16 to 24 inches; light olive gray (SY 6/2) clay, dark 
grayish brown (2.5Y 4/2) moist; weak coarse 
subangular blocky structure parting to moderate 
-medium and fine blocky; extremely hard, very firm, 
sticky and plastic; shiny pressure faces on peds; few 
tine roots; few cracks 1/2 to 1 inch wide; strong 
effervescence; mildly alkaline; clear wavy boundary. 

Cics—24 to 40 inches; light olive gray (SY 6/2) clay, 
olive gray (БҮ 5/2) moist; weak medium subangular 
blocky structure in the upper part and massive in the 
lower part; extremely hard, very firm, sticky and 
plastic; common fine and medium nests of gypsum; 
strong effervescence; mildly alkaline; gradual wavy 
boundary. 

C2—40 to 60 inches; pale olive (5Y 6/3) clay, olive (5Y 
5/3) moist; massive; very hard, firm, sticky and 
plastic; few fine accumulations of carbonate and 
gypsum; strong effervescence; mildly alkaline. 


The thickness of the solum ranges from 18 to 40 
inches. The depth to free carbonates is 0 to 6 inches. 
The depth to shale typically is more than 60 inches, but 
in some pedons it is 40 to 60 inches. 

The A horizon has hue of 2.5Y or 5Y, value of 5 or 6 
(3 or 4 moist), and chroma of 1 to 3. It is 2 to 6 inches 
thick. The B2 horizon has hue of 2.5Y or 5Y, value of 5 
or 6 (4 or 5 moist), and chroma of 1 to 3. Some pedons 
do not have a B3 horizon. 


Lohmiller series 


The Lohmiller series consists of deep, well drained, 
calcareous soils formed in silty and loamy alluvium on 
flood plains. Permeability is moderately slow. Slopes 
range from 0 to 2 percent. 

Lohmiller soils are similar to Stetter soils and 
commonly are near Absted, Arvada, Haverson, Kyle, and 
Stetter soils. Absted and Arvada soils have a natric 
horizon. They are in positions on the landscape similar to 
those of the Lohmiller soils. Haverson soils contain less 
clay between depths of 10 and 40 inches than the 
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Lohmiller soils. Also, they are higher on the landscape. 
Kyle soils contain more clay in the subsoil than the 
Lohmiller soils апа are not stratified. They are on the 
foot slopes of uplands. Stetter soils contain more clay 
between depths of 10 and 40 inches than the Lohmiller 
Soils. 

Typical pedon of Lohmiller silty clay loam, 550 feet 
east and 1,180 feet south of the northwest corner of 
sec. 21, T. 9 S, R. 7 E. 


Ap—0 to 4 inches; grayish brown (2.5Y 5/2) silty clay 
loam, dark grayish brown (2.5Y 4/2) moist; 
moderate medium granular structure; hard, friable; 
many fine roots; neutral; clear smooth boundary. 

A12—4 to 8 inches; grayish brown (2.5Y 5/2) clay loam, 
dark grayish brown (2.5Y 4/2) moist; thin platy 
structure parting to weak fine granular, very hard, 
firm; common fine roots; neutral; clear smooth 
boundary. 

C—8 to 60 inches; grayish brown (2.5Y 5/2) clay loam 
stratified with loam, fine sandy loam, and silty clay 
loam; dark grayish brown (2.5Y 4/2) moist; massive; 
very hard, firm; common very fine roots; strong 
effervescence; mildly alkaline. 


The depth to free carbonates is O to 10 inches. The A 
horizon has hue of 10YR or 2.5Y, value of 5 or 6 (4 or 5 
moist), and chroma of 2 or 3. it dominantly is silty clay 
loam and clay loam, but in some pedons it is silty clay. 
The clay content in this horizon is as low as 35 percent 
in some pedons and as high as 45 percent in others. 
The C horizon commonly is stratified with thin layers of 
loamy sand, fine sandy loam, loam, or silt loam, but it is 
dominantly silty clay loam, clay loam, or clay. 


Manvel series 


The Manvel series consists of deep, well drained, 
calcareous soils formed in silty sediments weathered 
from limestone. These soils are on foot slopes and 
alluvial fans. Permeability is moderate. Slopes range 
from 0 to 2 percent. 

Manvel soils are similar to Colby, Minnequa, Mitchell, 
and Nevee soils and are near those soils. Colby and 
Minnequa soils have a lower calcium carbonate 
equivalent between depths of 10 and 40 inches than the 
Manvel soils. Also, Minnequa soils are 20 to 40 inches 
deep over bedrock. Mitchell soils are stratified. Nevee 
soils are redder than the Manvel soils. 

Typical pedon of Manvel silt loam, 0 to 2 percent 
slopes, 920 feet west and 950 feet south of the 
northeast corner of sec. 22, T. 8 S., R. 1 E. 


А1—0 to 5 inches; light brownish gray (10YR 6/2) silt 
loam, dark grayish brown (10YR 4/2) moist; weak 
fine granular structure; slightly hard, very friable; 
common very fine roots; strong effervescence; 
moderately alkaline; clear wavy boundary. 
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AC— 5 to 13 inches; light gray (10YR 7/2) silty clay 
loam, brown (10YR 5/3) moist; weak medium 
subangular blocky structure; slightly hard, very 
friable; few very fine roots; violent effervescence; 
moderately alkaline; diffuse wavy boundary. 

C—13 to 60 inches; very pale brown (10 YR 7/3) silty 
clay loam, light yellowish brown (10YR 6/4) moist; 
massive; hard, very friable; few very fine roots in the 
рр part; violent effervescence; moderately 
alkaline. 


Free carbonates generally are at the surface, but 
some pedons are leached to a depth of 4 inches. The A 
horizon has hue of 5Y to 7.5YR, value of 5 to 7 (3 to 6 
moist), and chroma of 2 to 4. It dominantly is silt loarn, 
but in some pedons it is silty clay loam. 


Manzanola series 


The Manzanola series consists of deep, well drained 
soils formed in alluvium on terraces, fans, and uplands. 
Permeability is moderately slow. Slopes range from O to 
6 percent. 

Manzanola soils commonly are near Manvel and Savo 
soils. Manvel soils contain less clay between depths of 
10 and 40 inches than the Manzanola soils. They are on 
foot slopes and alluvial fans. Savo soils have a mollic 
epipedon. They are on terraces. 

Typical pedon of Manzanola silty clay loam, 2 to 6 
percent slopes, 1,100 feet south and 750 feet east of 
the northwest corner of sec. 1, T. 12 5., R. 4 E. 


А1—0 to 4 inches; light brownish gray (2.5Y 6/2) silty 
clay loam, dark grayish brown (2.5Y 4/2) moist; 
strong fine granular structure; slightly hard, very 
friable; common very fine roots; strong 
effervescence; mildly alkaline; clear wavy boundary. 

B1—4 to 7 inches; grayish brown (2.5Y 5/2) silty clay 
loam, olive brown (2.5Y 4/3) moist; moderate 
medium subangular blocky structure; slightly hard, 
very friable; common very fine roots; strong 
effervescence; moderately alkaline; clear wavy 
boundary. 

B2t—7 to 15 inches; light gray (2.5Y 7/2) silty clay, 
grayish brown (2.5Y 5/2) moist; weak medium 
prismatic structure parting to moderate fine 
subangular blocky; hard, firm; few very fine roots; 
strong effervescence; moderately alkaline; gradual 
wavy boundary. 

5365--15 to 25 inches; light gray (2.5Y 7/2) silty clay, 
grayish brown (2.5Y 5/2) moist; weak medium 
subangular blocky structure; hard, firm; few very fine 
roots; common fine accumulations of gypsum; 
strong effervescence; moderately alkaline; gradual 
wavy boundary. 

Ccs—25 to 60 Inches; light gray (2.5Y 7/2) silty clay 
loam, grayish brown (2.5Y 5/2) moist; massive; 
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slightly hard, friable; common fine accumulations of 
gypsum; strong effervescence; strongly alkaline. 


The thickness of the solum ranges from.20 to 40 
inches. The depth to free carbonates is 0 to 8 inches. 

The A horizon has value of 5 or 6 (3 or 4 moist) and 
chroma of 2 or 3. It is 4 to 7 inches thick. The B2t 
horizon has hue of 10YR or 2.5Y, value of 5 to 7 (4 or 5 
moist), and chroma of 2 to 4. It dominantly is silty clay, 
but in some pedons it is silty clay loam. In some pedons 
the C horizon does not have accumulations of gypsum. 


Mathias series 


The Mathias series consists of deep, well drained soils 
formed in colluvial sediments weathered from 
interbedded sandstone and shale on mountains. 
Permeability is moderate. Slopes range from 15 to 70 
percent. 

Mathias soils are similar to Rockoa and Vanocker soils 
and commonly are near Butche, Midway, and Rockoa 
soils. Butche soils have indurated sandstone within a 
depth of 20 inches. They are on the tops and upper 
sides of steep ridges. Midway soils have shale within a 
depth of 20 inches and do not have fragments of rock 
throughout. They are in positions on the landscape 
similar to those of the Mathias soils. Rockoa soils are 
frigid. They are on north- and east-facing slopes. 
Vanocker soils have an argillic horizon. 

Typical pedon of Mathias extremely stony very fine 
sandy loam, in an area of Rock outcrop-Mathias-Butche 
complex, 30 to 75 percent slopes, 200 feet east and 
1 ‚050 feet south of the northwest corner of sec. 26, T. 7 
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А11—0 to 2 inches; dark grayish brown (10YR- 4/2) 
extremely stony very fine sandy loam, very dark gray 
(10YR 3/1) moist; weak fine.granular structure; 
Slightly hard, very friable; many fine and medium 
roots; neutral; clear smooth boundary. 

A12—2 to 9 inches; light brownish gray (10YR 6/2) very 
fine sandy loam, dark grayish brown (10YR 4/2) 
moist; weak fine and medium granular structure; 
slightly hard, very friable; many fine and medium 
roots; about 40 percent, by volume, stones, 
boulders, and coarse fragments of rock; neutral; 
gradual wavy boundary. 

A2—9 to 13 inches; brown (7.5YR 5/2) very fine sandy 
loam, dark brown (7.5YR 4/2) moist; weak medium 
subangular blocky structure; slightly hard, very 
friable; common fine roots; about 40 percent, by 
volume, stones, boulders, and coarse fragments of 
rock; neutral; clear wavy boundary. 

B21t—13 to 20 inches; light brown (7.5YR 6/4) very fine 
sandy loam, brown (7.5YR 5/4) moist; moderate fine 
and medium subangular blocky structure; hard, 
friable; pink (7.5 YR 7/4) coatings on faces of some 
peds when dry; few fine roots; about 45 percent, by 
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volume, stones, boulders, and coarse fragments of 
rock; neutral; clear wavy boundary. 

B22t—20 to 28 inches; reddish yellow (5ΥΒ 6/6) very 
fine sandy loam, yellowish red (SYR 5/6) moist; 
moderate fine and medium subangular blocky 
structure; hard, friable; few fine roots; about 50 
percent, by volume, stones, boulders, and coarse 
fragments of rock; neutral; gradual wavy boundary. 

B3—28 to 33 inches; reddish yellow (5YR 6/6) fine 
sandy loam, yellowish red (БҮҢ 5/6) moist; weak 
medium subangular blocky structure; hard, friable; 
few fine roots; about 50 percent, by volume, stones, 
boulders, and coarse fragments of rock; mildly 
alkaline; gradual wavy boundary. 

C—33 to 60 inches; reddish yellow (БҮН 6/6) fine sandy 
loam, yellowish red (5ΥΗ 5/6) moist; massive; hard, 
friable; few fine roots; about 55 percent, by volume, 
Stones and coarse fragments of rock; mildly alkaline. 


The thickness of the solum ranges from 20 to 60 
inches. Some pedons have free carbonates below a 
depth of 40 inches. The content of stones, boulders, and 
coarse rock fragments ranges, by volume, from 35 to 65 
percent in the solum and from 40 to 75 percent in the € 
horizon. 

The A horizon has hue of 7.5 YR or 10YR, value of 5 
to 7 (3 to 5 moist), and chroma of 2 to 4. It is 5 to 25 
inches thick. It dominantly is extremely stony or very 
stony fine sandy loam and very fine sandy loam but in 
some pedons is extremely stony or very stony sandy 
loam or loam. It ranges from slightly acid to mildly 
alkaline. The B2t horizon has hue of 5YR to 10YR, value 
of 5 to 7 (4 to 6 moist), and chroma of 2 to 6. It is fine 
sandy loam, very fine sandy loam, sandy clay loam, or 
loam. It ranges from slightly acid to mildly alkaline. The C 
horizon is fine sandy loam, sandy loam, or sandy clay 
loam. It ranges from neutral to moderately alkaline. 
Sandstone, shale, or limestone is below a depth of 40 
inches in some pedons. 


Midway series 


The Midway series consists of shallow, well drained, 
calcareous soils formed in silty material weathered from 
calcareous shale on uplands. Permeability is slow. 
Slopes range from 6 to 25 percent. 

Midway soils are similar to Samsil soils and commonly 
are near Mathias, Minnequa, and Shingle soils. The deep 
Mathias soils are on mountains. Their content of coarse 
fragments is more than 35 percent throughout. Minnequa 
soils are 20 to 40 inches deep over bedrock. They are 
gently sloping to moderately steep. Samsil soils contain 
more clay throughout than the Midway soils. They are in 
positions on the landscape similar to those of the 
Midway soils. Shingle soils contain less clay throughout 
than the Midway soils. Also, they generally are steeper. 

Typical pedon of Midway silty clay loam, in an area of 
Minnequa-Midway silty clay loams, 6 to 25 percent 
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slopes, 2,000 feet west and 580 feet south of the 
northeast corner of sec. 13, T. I2 S, R. 4 E. 


A1—0 to 4 inches; pale olive (BY 6/3) silty clay loam, 
olive (5Y 4/3) moist; weak fine granular structure; 
hard, friable; common fine roots; strong 
effervescence; mildly alkaline; clear wavy boundary. 

АС—4 to 8 inches; light yellowish brown (2.5Y 6/4) silty 
clay loam, olive (БҮ 5/4) moist; weak medium 
subangular blocky structure; hard, firm; few fine 
accumulations of carbonate; few fine roots; strong 
effervescence; moderately alkaline; clear wavy 
boundary. 

C— 8 to 16 inches; olive (5Y 5/3) silty.clay loam, olive 
(БҮ 4/3) moist; hard, firm; few fine roots; common 
medium shale fragments; bedding planes evident; 
few fine accumulations of carbonate; slight 
effervescence; moderately alkaline; gradual wavy 
boundary. 

Cr—16 to 60 inches; pale yellow (5Y 7/3) shale, olive 
(БҮ 5/3) moist; few fine faint reddish stains; very 
hard; slight effervescence; moderately alkaline. 


The depth to shale ranges from 6 to 20 inches. The A 
horizon has hue of 10YR to 5Y, value of 3 to 6 (3 to 5 
moist), and chroma of 2 or 3. The C horizon is silty clay 
loam, clay, or silty clay. 


Minnequa serles 


The Minnequa series consists of moderately deep, 
well drained, calcareous soils formed in silty material 
weathered from limestone on uplands. Permeability is 
moderate. Slopes range from 2 to 25 percent. 

Minnequa soils are similar to Colby and Manvel soils 
and commonly are near Manvel, Midway, and Penrose 
soils. Colby and Manvel soils are more than 40 inches 
deep over bedrock. Midway and Penrose soils generally 
are on the steeper parts of the landscape. Midway soils 
contain more clay throughout than the Minnequa soils 
and have shale within a depth of 20 inches. Penrose 
soils contain more sand throughout than the Minnequa 
soils and have limestone within a depth of 20 inches. 

Typical pedon of Minnequa silty clay loam, in an area 
of Minnequa-Midway silty clay loams, 6 to 25 percent 
slopes, 2,000 feet east and 1,700 feet north of the 
southwest corner of sec. 6, T. 7 S, R. 7 E. 


A1—0 to 4 inches; grayish brown (10YR 5/2) silty clay 
loam, very dark grayish brown (10YR 3/2) moist; 
weak medium subangular blocky structure parting to 
moderate medium granular; slightly hard, very 
friable; common fine roots; strong effervescence; 
mildly alkaline; clear smooth boundary. 

AC—4 to 11 inches; light grayish brown (10 YR 6/2) silty 
clay loam, dark grayish brown (10YR 4/2) moist; 
weak medium prismatic structure parting to 
moderate fine subangular blocky; hard, very friable; 
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common fine roots; violent effervescence; mildly 
alkaline; clear smooth boundary. 

C—11 to 24 inches; pale brown (10YR 6/3) silty clay 
loam, brown (10YR 5/3) moist; massive; hard, 
friable; common fine roots to 18 inches; violent 
effervescence; mildly alkaline; abrupt smooth 
boundary. 

Cr—24 to 60 inches; light gray (10YR 7/1) limestone, 
grayish brown (10YR 5/2) moist; few fine roots in 
the upper part; mildly alkaline. 


The depth to limestone ranges from 20 to 40 inches. 
The A horizon has hue οἵ 5Y to 7.5 YR, value of 5 to 8 (3 
to 7 moist), and chroma of 1 to 4. It dominantly is silty 
clay loam, but in some pedons it is silt loam, loam, or 
clay loam. 


Mitchell series 


The Mitchell series consists of deep, well drained, 
calcareous soils formed in colluvial and alluvial 
sediments weathered from siltstone on terraces and 
colluvial slopes. Permeability is moderate. Slopes range 
from 0 to 6 percent. 

Mitchell soils are similar to Colby and Nevee soils and 
commonly are near Alice and Colby soils. Alice soils are 
on terraces. Their subsoil contains more sand than that 
of the Mitchell soils. Colby soils contain more clay 
throughout than the Mitchell soils. Also, they are higher 
on the landscape. Nevee soils are redder than the 
Mitchell soils. 

Typical pedon of Mitchell very fine sandy loam, 2 to 6 
percent slopes, 840 feet west and 2,000 feet north of 
the southeast corner of sec. 26, T. 8 S., R. 2 E. 


Ар—0 to 7 inches; light brownish gray (10YR 6/2) very 
fine sandy loam, grayish brown (10YR 5/2) moist; 
weak medium granular structure; slightly hard, very 
friable; common very fine roots; slight 
effervescence; mildly alkaline; clear smooth 
boundary. 

A12—7 to 11 inches; light brownish gray (10YR 6/2) 
very fine sandy loam, grayish brown (10YR 5/2) 
moist; weak medium prismatic structure; slightly 
hard, very friable; common very fine roots; slight 
effervescence; mildly alkaline; diffuse smooth 
boundary. 

AC—11 to 18 inches; light gray (10YR 7/2) very fine 
sandy loam, grayish brown (10YR 5/2) moist; weak 
medium prismatic structure; slightly hard, very 
friable; few very fine roots; slight effervescence; 
mildly alkaline; clear smooth boundary. 

C1—18 to 28 inches; light gray (10YR 7/2) very fine 
sandy loam, grayish brown (10YR 5/2) moist; weak 
medium prismatic structure; soft, very friable; few 
very fine roots; strong effervescence; mildly alkaline; 
diffuse smooth boundary. 
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C2—28 to 60 inches; light gray (10YR 7/2) very fine 
sandy loam, grayish brown (10YR 5/2) moist; 
massive; soft, very friable; few very fine roots; 
violent effervescence; moderately alkaline. 


The depth to free carbonates is 0 to 5 inches. The A 
horizon has value of 5 to 7 (4 or 5 moist) and chroma of 
2 or 3. It dominantly is very fine sandy loam but in some 
pedons is loam or silt loam. 


Nevee series 


The Nevee series consists of deep, well drained soils 
on terraces, alluvial fans, and uplands. These soils 
formed in silty alluvium weathered from reddish siltstone 
or silty shale. Permeability is moderate. Slopes range 
from 6 to 15 percent. 

Nevee soils are similar to Colby, Manvel, and Mitchell 
soils and commonly are near Spearfish and Tilford soils. 
Colby, Manvel, and Mitchell soils are not so red as the 
Nevee soils. Spearfish soils are 10 to 20 inches deep 
over siltstone. They are on the higher parts of the 
landscape. Tilford soils contain more clay in the subsoil 
than the Nevee soils. They are in positions on the 
landscape similar to those of the Nevee soils. 

Typical pedon of Nevee silt loam, 6 to 15 percent 
slopes, 1,450 feet west and 2,600 feet north of the 
southeast corner of sec. 9, Т. 7 S, R. 3 E. 


A11—0 to 3 inches; reddish brown (5YR 5/4) silt loam, 
reddish brown (5YR 4/4) moist; weak fine granular 
structure; slightly hard, very friable; common fine 
roots; slight effervescence; mildly alkaline; clear 
smooth boundary. 

A12—3 to 8 inches; yellowish red (5YR 5/6) silt loam, 
reddish brown (5YR 4/3) moist; weak medium 
subangular blocky structure; slightly hard, very 
friable; common fine roots; strong effervescence; 
moderately alkaline; clear smooth boundary. 

C—8 to 43 inches; yellowish red (SYR 5/6) silt loam, 
yellowish red (БҮҢ 4/6) moist; massive; slightly 
hard, very friable; common very fine roots; strong 
effervescence; moderately alkaline; gradual smooth 
boundary. 

Cr—43 to 60 inches; yellowish red (5YR 5/6) siltstone, 
yellowish red (5YR 4/6) moist; very hard, friable; 
strong effervescence; moderately alkaline. 


The depth to free carbonates is 0 to 10 inches. The 
depth to siltstone or silty shale is more than 40 inches. 
The A horizon has value of 4 to 6 (3 or 4 moist) and 
chroma of 3 to 6. It is 4 to 10 inches thick. The C 
horizon has hue of 2.5YR to 7.5YR, value of 5 or 6 (4 or 
5 moist), and chroma of 4 to 6. 
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Nihill series 


The Nihill series consists of excessively drained soils 
that are very shallow over loamy and gravelly sediments. 
These soils formed in loamy and gravelly deposits on 
ridges and terrace escarpments. Permeability is 
moderately rapid. Slopes range from 6 to 20 percent. 

Nihill soils are similar to Haverson Variant and 
Schamber soils and commonly are near Eckley, 
Schamber, and Zigweid soils. The nearby soils are in 
positions on the landscape similar to those of the Nihill 
soils. Haverson Variant soils are stratified between 
depths of 10 and 40 inches. Eckley soils have a mollic 
epipedon and an argillic horizon. Schamber soils contain 
more sand throughout than the Nihill soils. The content 
of coarse fragments in the subsoil of Zigweid soils is less 
than 35 percent. 

Typical pedon of Nihill gravelly loam, in an area of 
Zigweid-Nihill complex, 6 to 20 percent slopes, 1,690 
feet north and 100 feet east of the southwest corner of 
sec. 16, T. 10 S., R. 7 E. 


A1—0 to 7 inches; brown (10YR 5/3) gravelly loam, dark 
grayish brown (10YR 4/2) moist; weak coarse 
granular structure; soft, very friable; common fine 
roots; strong effervescence; mildly alkaline; clear 
wavy boundary. 

Cca—7 to 60 inches; light brownish gray (2.5Y 6/2) very 
gravelly loam, grayish brown (2.5Y 5/2) moist; 
massive; loose; few very fine roots in the upper 5 
inches; few fine accumulations of carbonate on the 
underside of pebbles; strong effervescence; 
moderately alkaline. 


The A horizon has hue of 10YR or 2.5Y, value of 5 or 
6 (4 or 5 moist), and chroma of 2 or 3. It is 6 to 10 
inches thick. The C horizon has hue of 10YR or 2.5Y, 
value of 6 or 7 (5 or 6 moist), and chroma of 2 to 4. It is 
very gravelly loam, very gravelly sandy loam, or very 
gravelly clay loam. The content of gravel in this horizon 
is 50 to 70 percent. 


Norka series 


The Norka series consists of deep, well drained soils 
formed in eolian deposits on high terraces and uplands. 
Permeability is moderate. Slopes range from 0 to 9 
percent. 

Norka soils are similar to Boneek, Kadoka, and Savo 
soils and commonly are near Boneek, Colby, and Savo 
soils. Boneek and Savo soils contain more clay in the 
subsoil than the Norka soils. Colby soils do not have a 
mollic epipedon or an argillic horizon. They are on the 
higher parts of the landscape. Kadoka soils are 20 to 40 
inches deep over bedrock. 

Typical pedon of Norka silt loam, 6 to 9 percent 
slopes, 300 feet north and 700 feet west of the 
southeast corner of sec. 28, ፐ. 10 5., R. 9 E. 
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А1—0 to 4 inches; brown (10ҮА 5/3) silt loam, dark 
brown (10YR 3/3) moist; weak very fine granular 
structure; slightly hard, very friable; common fine 
roots; neutral; clear smooth boundary. 

B1—4 to 7 inches; brown (10YR 5/3) silt loam, dark 
brown (10YR 3/3) moist; weak medium prisrnatic 
structure parting to weak medium subangular blocky; 
slightly hard, very friable; common fine roots; 
neutral; clear smooth boundary. 

B2t—7 to 12 inches; brown (10 YR 5/3) silty clay loam, 
dark brown (10YR 3/3) moist; moderate medium 
prismatic structure parting to moderate medium 
subangular blocky; hard, friable; few fine roots; 
neutral; clear smooth boundary. 

B3ca—12 to 15 inches; light gray (2.5Y 7/2) silty clay 
loam, grayish brown (2.5Y 5/2) moist; moderate 
medium subangular blocky structure; slightly hard, 
very friable; few fine roots; few medium and fine 
accumulations of carbonate; violent effervescence; 
mildly alkaline; gradual smooth boundary. 

Cca—15 to 60 inches; light gray (2.5Y 7/2) silt loam, 
grayish brown (2.5Y 5/2) moist; massive; slightly 
hard, very friable; few fine roots in the upper part; 
few medium and fine accumulations of carbonate; 
violent effervescence; moderately alkaline. 


The thickness of the solum ranges from 10 to 25 
inches. The depth to free carbonates ranges from 6 to 
15 inches. The thickness of the mollic epipedon ranges 
from 8 to 15 inches. 

The A horizon has hue of 7.5YR to 2.5Y, value of 4 or 
5 (2 or 3 moist), and chroma of 2 or 3. It is 3 to 5 inches 
thick. The B2t horizon has hue of 7.5YR to 2.5Y, value 
of 5 to 7 (3 to 6 moist), and chroma of 2 to 6. It is silty 
clay loam, silt loam, loam, or clay loam. 


Nunn series 


The Nunn series consists of deep, well drained soils 
formed in loamy sediments on terraces and uplands. 
Permeability is slow or moderately slow. Slopes range 
from O to 9 percent. 

Nunn soils are similar to Boneek and Savo soils and 
commonly are near those soils and Satanta soils. 
Boneek and Savo soils contain less sand in the subsoil 
than the Nunn soils. Satanta soils contain less clay in 
the subsoil. They are on terraces. 

Typical pedon of Nunn clay loam, 0 to 2 percent 
slopes, 800 feet west and 250 feet north of the 
southeast corner of sec. 26, T. 7 S., R. 7 E. 


Ар—0 to 5 inches; dark grayish brown (10YR 4/2) clay 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate medium granular structure; slightly hard, 
friable; common fine and very fine roots; neutral; 
clear smooth boundary. 

81--5 to 8 inches; dark grayish brown (10YR 4/2) clay 
loam, very dark grayish brown (10YR 3/2) moist; 
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moderate medium prismatic structure parting to 
moderate fine subangular blocky; very hard, friable; 
common very fine roots; neutral; clear smooth 
boundary. 

B2t—8 to 18 inches; brown (10YR 5/3) clay, dark brown 
(10YR 3/3) moist; weak medium prismatic structure 
parting to moderate fine subangular blocky; very 
hard, firm, very sticky and very plastic; few very fine 
roots; neutral; gradual smooth boundary. 

B3ca—18 to 25 inches; brown (10YR 5/3) clay loam, 
dark brown (10YR 4/3) moist; weak medium 
subangular blocky structure; very hard, firm; few very 
fine roots; few fine accumulations of carbonate; 
strong effervescence; mildly alkaline; gradual 
smooth boundary. 

С1са—25 to 36 inches; grayish brown (10YR 5/2) loam, 
dark grayish brown (10YR 4/2) moist; massive; hard, 
friable; few fine roots; few fine accumulations of 
carbonate; strong effervescence; mildly alkaline; 
gradual wavy boundary. 

C2ca—36 to 47 inches; dark grayish brown (10YR 4/2) 
loam, very dark grayish brown (10YR 3/2) moist; 
massive; slightly hard, very friable; few fine 
accumulations of carbonate; strong effervescence; 
mildly alkaline; gradual wavy boundary. 

C3—47 to 60 inches; pale brown (10YR 6/3) sandy 
loam, dark brown (10YR 4/3) moist; massive; 
slightly hard, very friable; slight effervescence; mildly 
alkaline. 


The thickness of the solum ranges from 16 to 30 
inches. The depth to free carbonates ranges from 10 to 
25 inches. The thickness of the mollic epipedon ranges 
from 7 to 18 inches. 

The A horizon has value of 4 or 5 (2 or 3 moist) and 
chroma of 2 or 3. It is 4 to 8 inches thick. The 821 
horizon has hue of 7.5YR to 2.5Y, value of 5 to 7 (3 to 6 
moist), and chroma of 2 to 4. Some pedons have a 
buried A horizon. 


Orella series 


The Orella series consists of shallow, well drained 
soils formed in residuum of clayey shale on uplands. 
Permeability is very slow. Slopes range from 6 to 30 
percent. 

Orella soils are similar to Grummit and Samsil soils 
and commonly are near Bufton, Epping, and Samsil soils. 
Bufton soils are more than 40 inches deep over shale. 
They are on the lower parts of the landscape. Epping 
soils contain less clay throughout than the Orella soils. 
They are in positions on the landscape similar to those 
of the Orella soils. Grummit and Samsil soils are not so 
dense as the Orella soils. Also, Grummit soils are acid. 

Typical pedon of Orella silty clay, in an area of Orella- 
Rock outcrop complex, 6 to 40 percent slopes, 700 feet 
south and 2,400 feet west of the northeast corner of 
sec. 28, T. 10 S., R. 9 E. 
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А1—0 to 2 inches; light brownish gray (10YR 6/2) silty 
clay, dark grayish brown (10YR 4/2) moist; weak 
fine granular structure; hard, firm; common very fine 
and fine roots; slight effervescence; mildly alkaline; 
abrupt smooth boundary. 

AC—2 to 12 inches; light gray (2.5Y 7/2) clay, grayish 
brown (2.5Y 5/2) moist; moderate medium and fine 
blocky structure; very hard, very firm, sticky and 
plastic; few very fine roots; many shale fragments; 
strong effervescence; mildly alkaline; clear smooth 
boundary. 

C—12 to 18 inches; light gray (2.5Y 7/2) clay, grayish 
brown (2.5Y 5/2) moist; moderate medium blocky 
structure; very hard, very firm, sticky and plastic; 
many fine shale fragments; moderately alkaline; 
strong effervescence; gradual smooth boundary. 

Cr—18 to 60 inches; white (2.5Y 8/2) shale, light gray 
(2.5Y 7/2) moist; massive; hard, firm, sticky and 
plastic; slight effervescence; mildly alkaline. 


The depth to free carbonates is O to 15 inches. The 
depth to shale ranges from 10 to 20 inches. The A 
horizon has hue of 10YR or 2.5Y, value of 6 to 7 (4 or 5 
moist), and chroma of 2 to 4. It is silty clay, clay loam, or 
clay. The AC and C horizons are clay or clay loam. 


Paunsaugunt series 


The Paunsaugunt series consists of shallow, well 
drained soils on mountains. These soils formed in 
residuum of limestone and calcareous sandstone. 
Permeability is moderate above the bedrock. Slopes 
range from 9 to 60 percent. 

Paunsaugunt soils are similar to Butche and Penrose 
soils and commonly are near Penrose and Vanocker 
soils. Butche soils are not calcareous. Penrose soils do 
not have a mollic epipedon. Vanocker soils are more 
than 40 inches deep over bedrock. They are on the 
colluvial side slopes below the Paunsaugunt soils. 

Typical pedon of Paunsaugunt graveily loam, in an 
area of Paunsaugunt-Vanocker-Rock outcrop complex, 9 
to 60 percent slopes, 70 feet west and 1,245 feet south 
of the northeast corner of sec. 28, Т. 7 S., R. 5 E. 


А11—0 to 3 inches; dark grayish brown (10YR 4/2) 
gravelly loam, very dark grayish brown (10YR 3/2) 
moist; weak fine granular structure; soft, very friable; 
common fine and medium roots; strong 
effervescence; mildly alkaline; clear smooth 
boundary. 

A12—3 to 8 inches; grayish brown (10YR 5/2) gravelly 
loam, very dark grayish brown (10YR 3/2) moist; 
weak fine subangular blocky structure parting to 
weak fine granular; soft, very friable; common fine 
roots; about 35 percent coarse fragments; violent 
effervescence; mildly alkaline; clear diffuse 
boundary. 
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C—8 to 14 inches; light brownish gray (10YR 6/2) 
channery loam, dark grayish brown (10 YR 4/2) 
moist; weak fine subangular blocky structure parting 
to weak fine granular; soft, very friable; few fine 
roots; about 40 percent coarse fragments; violent 
effervescence; mildly alkaline; abrupt wavy 
boundary. 

R—14 to 20 inches; hard limestone bedrock. 


The thickness of the mollic epipedon ranges from 5 їо 
12 inches. The depth to bedrock ranges from 10 to 20 
inches. The A horizon has value of 4 or 5 (3 or 4 moist) 
and chroma of 2 or 3. It is 3 to 12 inches thick. The C 
horizon has hue of 7.5YR or.10YR, value of 5 to 7 (3 to 
5 moist), and chroma of 2 or 3. The content of coarse 
fragments in this horizon is 35 to 50 percent. 


Penrose series 


The Penrose series consists of shallow, well drained, 
calcareous soils formed in residuum of limestone and 
interbedded limy shale on uplands. Permeability is 
moderate. Slopes range from 15 to 40 percent. 

Penrose soils are similar to Butche and Paunsaugunt 
soils and commonly are near Paunsaugunt and Shingle 
Soils. Butche soils are not calcareous. Paunsaugunt soils 
have a mollic epipedon. Their content of coarse 
fragments is more than 35 percent between depths of 10 
and 20 inches. Shingle soils are 10 to 20 inches deep 
over soft bedrock. They are in positions on the 
landscape similar to those of the Penrose soils. 

Typical pedon of Penrose loam, in an area of Shingle- 
Penrose-Rock outcrop complex, 15 to 40 percent slopes, 
970 feet north and 1,300 feet west of the southeast 
corner of sec. 15, Т. 8 S., R. 1 E. 


ል1--0 to 4 inches; light brownish gray (10YR 6/2) loam, 
dark brown (10YR 4/3) moist; weak fine granular 
structure; soft, very friable; common very fine roots; 
few small fragments of rock; strong effervescence; 
moderately alkaline; clear wavy boundary. 

C—4 to 13 inches; light gray (10YR 7/2) loam, yellowish 
brown (10YR 5/4) moist; massive; soft, friable; few 
very fine roots; about 15 percent, by volume, rock 
fragments; violent effervescence; moderately 
alkaline; abrupt smooth boundary. 

R—13 to 37 inches; white (10YR 8/1) hard limestone 
bedrock occurring as ledges 2 to 4 inches thick and 
separated by thin bands of shale. 


The depth to hard bedrock ranges from 10 to 20 
inches. The A horizon has hue of 2.5Y to 7.5YR, value of 
5 to 8 (3 to 6 moist), and chroma of 2 to 4. It is 2 to 6 
inches thick. 
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Plerre series 


The Pierre series consists of moderately deep, well 
drained soils formed in clayey material weathered from 
shale on uplands. When dry, these soils are 
characterized by cracks, which are 1/2 inch to 2 inches 
wide and several feet long and extend through the 
subsoil. Permeability is very slow. Slopes range from 2 to 
25 percent. 

Pierre soils are similar to Kyle soils and commonly are 
near Grummit, Kyle, Samsil, Swanboy, and Winler soils. 
Grummit and Samsil soils have shale within a depth of 
20 inches. They generally are on the steeper slopes. 
Kyle and Swanboy soils are more than 40 inches deep 
over shale. Also, Swanboy soils are on alluvial fans and 
foot slopes. Winler soils have visible salts within a depth 
of 17 inches. They are in positions on the landscape 
similar to those of the Pierre soils. 

Typical pedon of Pierre clay, in an area of Pierre- 
Samsil clays, 6 to 25 percent slopes, 1,020 feet west 
and 1,930 feet north of the southeast corner of sec. 21, 
T. 11 S., R. 9 E. 


A1—0 to 4 inches; grayish brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 4/2) moist; moderate medium 
and fine granular structure; slightly hard, friable, 
slightly sticky and plastic; many fine and very fine 
roots; few cracks 1/2 to 1 inch wide; neutral; abrupt 
smooth boundary. 

B2—4 to 20 inches; light brownish gray (2.5Y 6/2) clay, 
grayish brown (2.5Y 5/2) moist; weak medium 
prismatic structure parting to moderate medium and 
fine subangular blocky; very hard, very firm, sticky 
and plastic; few very fine roots; few cracks 1/2 to 1 
inch wide; slight effervescence; mildly alkaline; 
gradual wavy boundary. 

B3ca—20 to 29 inches; light brownish gray (2.5Y 6/2) 
clay, grayish brown (2.5Y 5/2) moist; weak coarse 
and medium subangular blocky structure; very hard, 
very firm, sticky and plastic; few cracks 1/2 to 1 
inch wide; many medium accumulations of 
carbonate; slight effervescence; mildly alkaline; clear 
wavy boundary. 

Cca—29 to 34 inches; light brownish gray (2.5Y 6/2) 
shaly clay, grayish brown (2.5Y 5/2) moist; massive; 
hard, firm, sticky and plastic; about 30 to 50 percent, 
by volume, shale fragments; few fine accumulations 
of carbonate; slight effervescence; mildly alkaline; 
clear smooth boundary. 

Cr—34 to 60 inches; light ‘brownish gray (2.5Y 6/2) 
shale, grayish brown (2.5Y 5/2) moist; slight 
effervescence; neutral. 


The thickness of the solum ranges from 15 to 31 
inches. The depth to free carbonates is O to 4 inches. 
The depth to shale ranges from 20 to 40 inches. 

The A horizon has hue of 10YR to 5Y, value of 5 or 6 
(4 or 5 moist), and chroma of 2 or 3. The B2 horizon has 
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hue of 2.5Y or 5Y, value of 5 or 6 (4 or 5 moist), and 
chroma of 2 or 3. Some pedons do not have a B3ca 
horizon. In some pedons gypsum and other salts are in 
the seams of the Cr horizon. 


Rekop series 


The Rekop series consists of shallow, well drained 
Soils formed in residuum of gypsum bedrock on uplands. 
Permeability is moderate. Slopes range from 6 to 15 
percent. 

Rekop soils commonly are near Gystrum, Spearfish, 
and Tilford soils. Gystrum soils are 20 to 40 inches deep 
over gypsum bedrock. They are below the Rekop soils 
on the landscape. Spearfish soils do not contain so 
much gypsum above the bedrock as the Rekop soils. 
They are in positions on the landscape similar to those 
of the Rekop soils. Tilford soils have a mollic epipedon 
and do not have bedrock within a depth of 40 inches. 
They are on the smoother, lower parts of the landscape. 

Typical pedon of Rekop loam, in an area of Rekop- 
Tilford-Gystrum complex, 6 to 15 percent slopes, 1,830 
feet north and 1,070 feet east of the southwest corner of 
sec. 10, T. 7 S, R. 4 E. 


А1—0 to 4 inches; light reddish brown (БҮН 6/4) loam, 
reddish brown (5ΥΗ 4/4) moist; weak fine granular 
structure; soft, very friable; few fine roots; strong 
effervescence; mildly alkaline; clear wavy boundary. 

Ccs—4 to 15 inches; pink (7.5YR 8/4) loam, light brown 
(7.5 YR 6/4) moist; massive; soft, very friable; few 
fine roots in the upper part; common fine 
accumulations of carbonate and gypsum; strong 
effervescence; mildly alkaline; gradual wavy 
boundary. 

Cr—15 to 60 inches; gypsum bedrock; slight 
effervescence; mildly alkaline. 


The depth to gypsum bedrock ranges from 10 to 20 
inches. The A horizon has hue of 10YR to SYR, value of 
5 or 6 (4 or 5 moist), and chroma of 2 to 4. It is 3 to 6 
inches thick. The C horizon has hue of 7.5YR to 2.5YR. 


Rockoa series 


The Rockoa series consists of deep, well drained soils 
formed in material weathered from interbedded 
sandstone and shale on uplands. Many stones, boulders, 
and fragments of rock are on the surface and throughout 
the profile. Permeability is moderate. Slopes range from 
25 to 60 percent. 

Rockoa soils are similar to Mathias soils and 
commonly are near Butche and Mathias soils. Butche 
soils are underlain by hard sandstone within a. depth of 
20 inches. They are on the higher parts of the 
landscape. Mathias soils are warmer than the Rockoa 
soils. They generally are on south- and west-facing 
slopes. 
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Figure 12.—Profile of Rockoa extremely stony fine sandy 
loam. 


Typical pedon of Rockoa extremely stony fine sandy 
loam, in an area of Rockoa-Rock outcrop complex, 25 to 
60 percent slopes (fig. 12), 160 feet east and 2,570 feet 
south of the northwest corner of sec. 25, Т. 7 S, R. 4 E. 
0—1 inch to 0; partly decomposed leaves and roots; 
neutral; abrupt wavy boundary. 

ል1--0 to 5 inches; dark grayish brown (10YR 4/2) 
extremely stony fine sandy loam, very dark grayish 
brown (10YR 3/2) moist; weak medium subangular 
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blocky structure parting to fine and medium granular; 
soft, very friable; few fine to coarse roots; slightly 
acid; abrupt wavy boundary. 

A2—5 to 10 inches; light brownish gray (10YR 6/2) fine 
sandy loam, dark grayish brown (10YR 4/2) moist; 
weak medium subangular blocky structure; soft, very 
friable; few fine roots; about 30 percent, by volume, 
stones and fragments of rock; slightly acid; clear 
wavy boundary. 

B&A—10 to 15 inches; light brown (7.5YR 6/4) fine 
sandy loam, brown (7.5 YR 5/4) moist (B2t); pinkish 
gray (7.5YR 7/2), brown (7.5YR 5/4) moist (A2); 
moderate fine and medium subangular blocky 
structure; slightly hard, firm; few fine roots; about 35 
percent, by volume, stones and fragments of rock; 
slightly acid; clear wavy boundary. 

B21t—15 to 21 inches; brown (7.5 YR 5/4) sandy clay 
loam, dark brown (7.5YR 4/4) moist; moderate 
medium subangular blocky structure; hard, firm; few 
fine to coarse roots; about 40 percent, by volume, 
stones and fragments of rock; slightly acid; gradual 
wavy boundary. 

B22t—21 to 32 inches; brown (7.5YR 5/4) sandy clay 
loam, dark brown (7.5 YR 4/4) moist; strong medium 
subangular blocky structure; hard, firm; few fine to 
coarse roots; about 40 percent, by volume, stones 
and fragments of rock; neutral; gradual wavy 
boundary. 

83--32 to 51 inches; light brown (7.5YR 6/4) fine sandy 
loam, brown (7.5YR 5/4) moist; weak medium 
subangular blocky structure; hard, friable; few fine to 
coarse roots; about 45 percent, by volume, stones 
and fragments of rock; neutral; gradual wavy 
boundary. 

C—51 to 60 inches; light brown (7.5YR 6/4) fine sandy 
loam, brown (7.5YR 5/4) moist; massive; hard, 
friable; few fine to coarse roots; about 50 percent, 
by volume, stones and fragments of rock; neutral. 


The thickness of the solum ranges from 20 to 60 
inches. Many rock fragments ranging in size from 
pebbles to boulders about 6 feet in diameter are on the 
surface and throughout the profile. They make up, by 
volume, 35 to 55 percent of the B horizon and 40 to 70 
percent of the C horizon. 

The A1 horizon has value of 4 or 5 (2 or 3 moist) and 
chroma of 1 to 3. ዚ is slightly acid or neutral. The A2 
horizon has hue of 10YR or 7.5YR, value of 5 to 7 (4 or 
5 moist), and chroma of 2 to 4. It ranges from medium 
acid to neutral. The B2t horizon has hue of 5YR to 
10YR, value of 5 to 7 (4 or 5 moist), and chroma of 3 to 
6. It ranges from medium acid to neutral. Some pedons 
do not have a B3 horizon. The C horizon is fine sandy 
loam or sandy clay loam. it ranges from medium acid to 
neutral. 
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Samsil series 


The Samsil series consists of shallow, well drained, 
calcareous soils formed in residuum of shale on uplands. 
Permeability is slow. Slopes range from 6 to 40 percent. 

Samsil soils are similar to Grummit, Midway, and 
Orella soils and commonly are near Midway, Pierre, and 
Schamber soils. Grummit soils are acid. Midway soils 
contain less clay throughout than the Samsil soils. Oreila 
soils are not so friable as the Samsil soils. Pierre soils 
are 20 to 40 inches deep over shale. They are lower on 
the landscape than the Samsil soils. Schamber soils 
have gravelly sand within a depth of 20 inches. They are 
in positions on the landscape similar to those of the 
Samsil soils. 

Typical pedon of Samsil clay, in an area of Pierre- 
Samsil clays, 6 to 25 percent slopes, 1,220 feet west 
and 1,830 feet north of the southeast corner of sec. 21, 
Τ. 11 9., R. 9 E. 


ል1--0 to 3 inches; light brownish gray (2.5Y 6/2) clay, 
grayish brown (2.5Y 5/2) moist; moderate fine 
granular structure; slightly hard, friable, slightly sticky 
and plastic; many fine roots; slight effervescence; 
mildly alkaline; gradual smooth boundary. 

AC—3 to 8 inches; light brownish gray (2.5Y 6/2) clay, 
grayish brown (2.5Y 5/2) moist; weak medium 
subangular blocky structure parting to weak medium 
granular; hard, friable, sticky and plastic; common 
fine roots; few medium fragments of shale; strong 
effervescence; mildly alkaline; clear smooth 
boundary. 

C1ca—8 to 14 inches; light brownish gray (2.5Y 6/2) 
shaly clay, grayish brown (2.5Y 5/2) moist; massive; 
hard, friable, sticky and plastic; few fine roots; about 
25 percent, by volume, fine and medium fragments 
of shale; few fine accumulations of carbonate; 
strong effervescence; mildly alkaline; clear smooth 
boundary. 

C2ca—14 to 18 inches; light gray (2.5Y 7/2) shaly clay, 
grayish brown (2.5Y 5/2) moist; massive; bedding 
planes evident; hard, friable, sticky and plastic; few 
fine roots along the bedding planes; about 50 
percent, by volume, fragments of shale; few fine 
accumulations of carbonate; slight effervescence; 
moderately alkaline; abrupt smooth boundary. 

Cr—18 to 60 inches; light gray (2.5Y 7/2) shale, grayish 
brown (2.5Y 5/2) moist; very hard; few iron and 
manganese stains; slight effervescence; mildly 
alkaline. | 


The depth to shale ranges from 6 to 20 inches. The A 
horizon has hue of 5Y to 10YR, value of 5 to 7 (3 to 5 
moist), and chroma of 2 to 4. It is 2 to 4 inches thick. 
The clay content above the shale ranges from 45 to 65 
percent. 
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Satanta serles 


The Satanta series consists of deep, well drained soils 
formed in loamy sediments on terraces. Permeability is 
moderate. Slopes range from 0 to 9 percent. 

Satanta soils are similar to Ascalon soils and 
commonly are near Altvan, Ascalon, Nunn, and Savo 
Soils. Altvan soils have gravelly sand 20 to 40 inches 
from the surface. Ascalon soils contain more sand in the 
subsoil than the Satanta soils. Nunn and Savo soils 
contain more clay in the subsoil than the Satanta soils. 
All of the nearby soils are in positions on the landscape 
similar to those of the Satanta soils. 

Typical pedon of Satanta loam, 2 to 6 percent slopes, 
2,400 feet west and 2,080 feet south of the northeast 
corner of sec. 36, T. 8S, R. 6 E. 


А1—0 to 8 inches; grayish brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; moderate 
medium granular structure; slightly hard, friable; 
соттоп very fine roots; neutral; gradual smooth 
boundary. 

B21t—8 to 15 inches; brown (10YR 5/3) clay loam, dark 
brown (10YR 4/3) moist; moderate coarse and very 
coarse subangular blocky structure parting to 
moderate fine subangular blocky; hard, friable; 
common very fine roots; neutral; gradual wavy 
boundary. 

B22t—15 to 20 inches; pale brown (10YR 6/3) loam, 
dark brown (10YR 4/3) moist; weak coarse 
subangular blocky structure; slightly hard, very 
friable; few very fine roots; neutral; clear smooth 
boundary. 

B3ca—20 to 38 inches; light brownish gray (10YR 6/2) 
loam, dark grayish brown (10YR 4/2) moist; weak 
medium subangular blocky structure; soft, very 
friable; few very fine roots; few fine accumulations of 
carbonate; violent effervescence; moderately 
alkaline; gradual wavy boundary. 

C—38 to 60 inches; light brownish gray (10YR 6/2) fine 
sandy loam, dark grayish brown (10YR 4/2) moist; 
massive; soft, very friable; strong effervescence; 
mildly alkaline. 


The thickness of the solum ranges from 20 to 40 
inches. The depth to free carbonates ranges from 15 to 
30 inches. The thickness of the mollic epipedon ranges 
from В to 20 inches. 

The A horizon has value of 4 or 5 (2 or 3 moist). It 
dominantly is loam, but in some pedons it is fine sandy 
loam. It is 6 to 10 inches thick. The B2t horizon has hue 
of 10YR or 2.5Y, value of 5 or 6 (3 or 4 moist), and 
chroma of 2 to 4. it is clay loam or loam. 


Savo serles 


The Savo series consists of deep, well drained soils 
formed in silty and clayey sediments on terraces. 


Fall River County, South Dakota 


Permeability is moderately slow. Slopes range from 0 to 
6 percent. 

Savo soils are similar to Boneek, Kadoka, and Nunn 
soils and commonly are near Manzanola, Norka, and 
Nunn soils. Boneek soils are redder than the Savo soils. 
Kadoka and Norka soils contain less clay in the subsoil 
than the Savo soils. Also, Kadoka soils are 20 to 40 
inches deep over siltstone bedrock. Manzanola soils do 
not have a mollic epipedon. Nunn soils contain more 
sand in the subsoil than the Savo soils. Manzanola and 
Norka soils are in positions on the landscape similar to 
those of the Savo soils. 

Typical pedon of Savo silt loam, 0 to 2 percent slopes, 
1,200 feet west and 300 feet south of the northeast 
corner of sec. 16, T. 10 S., R. 8E 


А1—0 to 5 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; weak 
medium and:coarse subangular blocky structure 
parting to weak fine granular; slightly hard, very 
friable; common fine and very fine roots; slightly 
acid; clear wavy boundary. 

B21t—5 to 9 inches; dark grayish brown (10YR 4/2) silty 
clay loam, very dark grayish brown (10YR 3/2) 
moist; moderate medium prismatic structure parting 
to moderate fine subangular blocky; hard, friable; 
common very fine roots; slightly acid; clear wavy 
boundary. 

B22t—9 to 16 inches; grayish brown (2.5Y 5/2) silty clay 
loam, dark grayish brown (2.5Y 4/2) moist; 
moderate coarse prismatic structure parting to 
moderate fine subangular blocky; very hard, firm; 
few very fine roots; neutral; clear wavy boundary. 

B3ca—16 to 21 inches; light yellowish brown (2.5Y 6/3) 
silty clay loam, light olive brown (2.5Y 5/3) moist; 
moderate coarse subangular blocky structure parting 
to moderate fine subangular blocky; very hard, firm; 
few very fine roots; common fine accumulations of 
carbonate; strong effervescence; mildly alkaline; 
gradual wavy boundary. 

C1ca—21 to 42 inches; pale yellow (2.5Y 7/3) silty clay 
loam; light olive brown (2.5Y 5/3) moist; massive; 
very hard, firm; common fine accumulations of 
carbonate; violent effervescence; mildly alkaline; 
diffuse wavy boundary. 

С2—42 to 60 inches; light yellowish brown (2.5Y 6/3) 
silty clay loam, light olive brown (2.5Y 5/3) moist; 
massive; very hard, firm; violent effervescence; 
mildly alkaline. 


The thickness of the solum ranges from 15 to 28 
inches. The depth to free carbonates ranges from 12 to 
20 inches. The thickness of the mollic epipedon ranges 
from 7 to 15 inches. 

The A horizon has value of 4 or 5 (2 or 3 moist) and 
chroma of 1 or 2. It dominantly is silt loam but in some 
pedons is silty clay loam. It is 3 to 9 inches thick: The 
B22t horizon has hue of 10YR or 2.5Y, value of 4 or 5 (3 
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or 4 moist), and chroma of 2 or 3. It is silty clay loam, 
silty clay, clay loam, or clay. The clay content in this 
horizon dominantly is 35 to 45 percent but ranges from 
35 to 50 percent. 


Schamber series 


The Schamber series consists of excessively drained 
soils that are very shallow over gravelly material. These 
Soils formed in gravelly deposits on terraces. 
Permeability is rapid or very rapid. Slopes range from 9 
to 40 percent. 

Schamber soils are similar to Nihill soils and 
commonly are near Eckley, Nihill, Samsil, and Zigweid 
soils. Eckley soils have a mollic epipedon and an argillic 
horizon. Nihill and Zigweid soils contain more clay and 
less sand throughout than the Schamber soils. Samsil 
soils also contain more clay throughout and have shale 
within a depth of 20 inches. All of the nearby soils are in 
positions on the landscape similar to those of the 
Schamber soils. 

Typical pedon of Schamber gravelly loam, in an area 
of Schamber-Eckley complex, 9 to 40 percent slopes, 
800 feet east and 100 feet north of the southwest corner 
of sec. 34, Т. 7 S, R. 6 E. 


A11—0 to 2 inches; brown: (10YR 5/3) gravelly loam, 
dark brown (10YR 3/3) moist; weak fine granular 
structure; slightly hard, friable; many fine and very 
fine roots; strong effervescence; mildly alkaline; 
clear smooth boundary. 

A12—2 to 6 inches; brown (10YR 5/3) gravelly loam, 
dark brown (10YR 4/3) moist; weak fine subangular 
blocky structure parting to weak fine granular; 
slightly hard, friable; many very fine roots; about 25 
percent, by volume, rounded, lime coated gravel and 
cobblestones; strong effervescence; moderately 
alkaline; clear wavy boundary. 

Cica—6 to 19 inches; light brown (7.5YR 6/4) gravelly 
loamy sand, brown (7.5YR 4/4) moist; single grain; 
loose; few roots to a depth of 15 inches; about 50 
percent, by volume, gravel and cobblestones; few 
fine accumulations of carbonate; coatings of 
carbonate on the undersides of the gravel; strong 
effervescence; moderately alkaline; gradual smooth 
boundary. 

C2ca—19 to 60 inches; multicolored gravelly sand; 
single grain; loose; few coatings of carbonate on the 
undersides of the gravel; strong effervescence; 
moderately alkaline. 


The A horizon has value of 5 or 6 (3 to 5 moist) and 
chroma of 2 or 3. It is gravelly loam or gravelly sandy 
loam. The C horizon is gravelly sand, gravelly loamy 
sand, and very gravelly sand. 
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Shingle serles 


The Shingle series consists of shallow, well drained, 
calcareous soils formed in residuum of soft shale or 
interbedded sandstone and shale on uplands. 
Permeability is moderate. Slopes range from 15 to 40 
percent. 

Shingle soils are similar to Epping and Spearfish soils 
апа commonly are near Midway, Minnequa, and Penrose 
soils. Epping soils contain more silt than the Shingle 
Soils. Midway soils contain more clay throughout than 
the Shingle soils. Minnequa soils are 20 to 40 inches 
deep over limestone. Penrose soils are 10 to 20 inches 
deep over hard limestone. Spearfish soils are redder 
than the Shingle soils. Midway and Penrose soils are in 
positions on the landscape similar to those of the 
Shingle soils. Minnequa soils are on the less sloping 
parts of the landscape. 

Typical pedon of Shingle loam, in an area of Shingle- 
Penrose-Rock outcrop complex, 15 to 40 percent slopes, 
1,270 feet north and 1,020 feet west of the southeast 
corner of sec. 25, T. S., R. 2 E. 


A1—0 to 3 inches; light yellowish brown (2.5Y 6/4) loam, 
grayish brown (2.5Y 5/2) moist; moderate very fine 
granular structure; slightly hard, very friable; 
common very fine roots; strong effervescence; 
moderately alkaline; clear wavy boundary. 

AC—3 to 8 inches; light gray (2.5Y 7/2) loam, grayish 
brown (2.5Y 5/2) moist; weak medium subangular 
blocky structure; slightly hard, very friable; few very 
tine roots; violent effervescence; moderately 
alkaline; clear wavy boundary. 

C—8 to 17 inches; pale yellow (2.5Y 7/4) loam, light 
olive brown (2.5Y 5/4) moist; massive; hard, friable; 
few very fine roots; common shaie fragments; 
violent effervescence; moderately alkaline; diffuse 
wavy boundary. 

Cr—17 to 60 inches; pale yellow (2.5Y 7/4) shale, light 
olive brown (2.5Y 5/4) moist; moderately alkaline. 


The depth to shale ranges from 10 to 20 inches. The 
A horizon has hue of БҮ to 7.5YR, value of 5 to 7 (3 to 6 
moist), and chroma of 2 to 4. It is 3 to 6 inches thick. 
The C horizon has thin strata of sandstone below a 
depth of 20 inches in some pedons. The shale bedrock 
is not leached of carbonates in some pedons. 


Snomo series 


The Snomo series consists of deep, well drained, acid 
soils formed in clayey material weathered from acid 
shale on uplands. Permeability is moderate. Slopes 
range from 3 to 15 percent. 

Snomo soils commonly are near Broadhurst and 
Grummit soils. Broadhurst soils are not so friable as the 
Snomo soils. They are on fans and terraces. Grummit 
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soils have shale within a depth of 20 inches. They are on 
the steeper parts of the landscape. 

Typical pedon of Snomo clay, in an area of Grummit- 
Snomo clays, 3 to 15 percent slopes, 2,330 feet east 
ae feet north of the southwest corner of sec. 3, T. 
10 S, R. 4 E. 


А1—0 to 7 inches; light brownish gray (10YR 6/2) clay, 
very dark grayish brown (10YR 3/2) moist; weak fine 
granular structure; hard, friable, sticky and plastic; 
few very fine roots; extremely acid; clear smooth 
boundary. 

821—7 to 21 inches; pale brown (10YR 6/3) clay, dark 
brown (10YR 3/3) moist; weak medium prismatic 
structure parting to weak medium subangular blocky; 
hard, friable, sticky and plastic; few very fine roots; 
extremely acid; diffuse smooth boundary. 

B22—21 {о 38 inches; pale brown (10 YR 6/3) clay, 
brown (10YR 4/3) moist; weak medium prismatic 
structure parting to moderate fine and medium 
subangular blocky; hard, friable, sticky and plastic; 
extremely acid; diffuse smooth boundary. 

C1—38 to 45 inches; pale brown (10 YR 6/3) clay, brown 
(10YR 4/3) moist; few fine distinct brownish yellow 
(10YR 6/6) stains; weak coarse subangular blocky 
structure; hard, friable, sticky and plastic; extremely 
acid; diffuse smooth boundary. 

C2—45 to 60 inches; light brownish gray (10YR 6/2) 
shaly clay, grayish brown (10YR 5/2) moist; 
common medium distinct yellowish brown (10YR 
5/8) stains; massive; hard, friable, sticky and plastic; 
about 20 percent, by volume, weathered shale 
fragments; bedding planes evident; extremely acid. 


The thickness of the solum ranges from 24 to 58 
inches. The depth to shale ranges from 40 to more than 
60 inches. The A horizon has value of 5 or 6 (3 or 4 
moist) and chroma of 1 or 2. It dominantly is clay but in 
some pedons is silty clay. it is 4 to 8 inches thick. The 
B2 horizon has hue of 7.5YR to 2.5Y, value of 5 or 6 (3 
or 4 moist), and chroma.of 2 to 4. Some pedons have a 
B3 horizon. 


Spearfish series 


The Spearfish series consists of shallow, well drained 
Soils formed in residuum of reddish sandstone, siltstone, 
or shale on uplands. Permeability is moderate. Slopes 
range from 9 to 40 percent. 

Spearfish soils are similar to Epping and Shingle soils 
and commonly are near Nevee and Tilford soils. Epping 
and Shingle soils are not so red as the Spearfish soils. 
Nevee and Tilford soils are on smooth fans and terraces 
below the Spearfish soils. They are more than 40 inches 
deep over bedrock. Also, Tilford soils have a mollic 
epipedon. . 

Typical pedon of the Spearfish loam, in an area of 
Spearfish-Rock outcrop complex, 9 to 50 percent slopes, 


Fall River County, South Dakota 


1,300 feet west and 1,320 feet south of the northeast 
corner of sec. 10, T. 7 S, R. З E. 


А1—0 to 4 inches; reddish brown (2.5YR 5/4) loam, 
reddish brown (2.5 YR 4/4) moist; weak fine granular 
structure; slightly hard, very friable; few very fine 
roots; strong effervescence; mildly alkaline; clear 
smooth boundary. 

AC—4 to 8 inches; reddish brown (2.5YR 5/4) shaly 
loam, reddish brown (2.5YR 4/4) moist; weak fine 
subangular blocky structure; slightly hard, friable; 
few very fine roots; many fine fragments of siltstone 
2 to 10 millimeters in size; strong effervescence; 
mildly alkaline; ‘gradual smooth boundary. 

С1—8 to 17 inches; light red (2.5YR 6/6) shaly loam, red 
(2.5YR 4/6) moist; massive; hard, firm; many 
medium fragments of siltstone 10 to 20 millimeters 
in size; rock structure evident; violent effervescence; 
mildly alkaline; abrupt wavy boundary. 

Cr—17 to 25 inches; light red (2.5YR 6/6) siltstone, red 
(2.5YR 4/6) moist; common thin layers and lenses 
of gypsum; slight effervescence; mildly alkaline. 


The depth to bedrock ranges from 6 to 20 inches. The 
A horizon has hue of 2.5YR to 7.5YR, value of 4 to 6 (3 
or 4 moist), and chroma of 2 to 4. It is 2 to 5 inches 
thick. It is loam or extremely stony loam. The C horizon 
has hue of 2.5YR to 7.5YR, value of 5 or 6 (4 or 5 
moist), and chroma of 4 to 6. 


Stetter series 


The Stetter series consists of deep, well drained soils 
formed in clayey alluvium on flood plains. These soils 
are characterized by cracks, which are 1/2 inch to 2 
inches wide, several feet long, and several feet deep. 
Permeability is slow or very slow. Slopes range from 0 to 
2 percent. 

Stetter soils are similar to Lohmiller soils and 
commonly are near Absted, Arvada, Hisle, Kyle, 
Lohmiller, and Swanboy soils. Absted, Arvada, and Hisle 
soils have a natric horizon. Kyle and Swanboy soils 
contain more clay in the subsoil than the Stetter soils 
and are not stratified. Lohmiller soils contain less clay 
between depths of 10 and 40 inches than the Stetter 
Soils. Absted, Arvada, Hisle, Kyle, and Swanboy soils are 
on terraces and fans. 

Typical pedon of Stetter clay, 400 feet west and 640 
feet north of the southeast corner of sec. 16, T. 12 S., R. 
6 E. 


A11—90 to 2 inches; grayish brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 4/2) moist; weak thick platy 
structure parting to weak very fine granular; hard, 
firm, sticky and plastic; common fine and very fine 
roots; few cracks 1/2 to 1 inch wide; neutral; clear 
wavy boundary. 
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A12—2 to 6 inches; grayish brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 4/2) moist; weak medium 
subangular blocky structure; very hard, very firm, 
Sticky and plastic; few very fine roots; few cracks 
1/2 to 1 inch wide; mildly alkaline; clear wavy 
boundary. 

C1—6 to 16 inches; grayish brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 4/2) moist; weak coarse 
subangular blocky structure; very hard, very firm, 
sticky and plastic; few very fine roots; few cracks 
1/2 to 1 inch wide; thin multicolored strata; mildly 
alkaline; gradual wavy boundary. 

C2—16 to 60 inches; light brownish gray (2.5Y 6/2) clay, 
dark grayish brown (2.5Y 4/2) moist; massive; very 
hard, very firm, sticky and plastic; few very fine 
roots; thin multicolored strata; slight effervescence; 
mildly alkaline. 


The A horizon has value of 5 or 6 (3 to 5 moist) and 
chroma of 1 or 2. It is 2 to 6 inches thick. The C horizon 
is clay stratified with thin layers of loam, clay loam, 
sandy clay loam, or sandy clay. Some pedons have a 
buried A horizon. 


Swanboy series 


The Swanboy series consists of deep, well drained 
soils formed in clayey alluvium on fans and foot slopes. 
When dry, these soils are characterized by cracks, which 
are 1/2 inch to 2 inches wide and several feet long and 
extend through the subsoil. Permeability is very slow. 
Slopes range from 0 to 3 percent. 

Swanboy soils are similar to Winler soils and 
commonly are near Hisle, Kyle, Pierre, Stetter, and 
Winler soils. Hisle and Kyle soils are on uplands and 
terraces. Hisle soils have a natric horizon. Kyle soils do 
not have visible salts within a depth of 15 inches. Pierre 
soils are not so dense as the Swanboy soils and are 20 
to 40 inches deep over shale. They are on uplands. 
Stetter soils contain less clay between depths of 10 and 
40 inches than the Swanboy soils and are stratified. 
They are on flood plains along drainageways. Winler 
soils are 20 to 40 inches deep over shale. 

Typical pedon of Swanboy clay, 800 feet south and 
140 feet east of the northwest corner of sec. 21, T. 10 
S,R.9E. 


A1—0 to 1 inch; light brownish gray (2.5Y 6/2) clay, 
grayish brown (2.5Y 5/2) moist; weak thin platy 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; few very fine roots; few cracks 1 to 2 
inches wide; moderately alkaline; abrupt smooth 
boundary. 

B21—41 to 6 inches; grayish brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 4/3) moist; moderate medium 
subangular blocky structure; extremely hard, firm, 
Sticky and plastic; few very fine roots; few cracks 1 
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to 2 inches wide; moderately alkaline; clear smooth 
boundary. 

B22sa—6 to 15 inches; grayish brown (2.5Y 5/2) clay, 
dark grayish brown (2.5Y 4/3) moist; weak coarse 
subangular blocky structure; extremely hard, firm, 
sticky and plastic; common fine accumulations of 
salts; few.cracks 1/2 to 1 inch wide; slight 
effervescence; moderately alkaline; clear smooth 
boundary. 

Ccssa—15 to 60 inches; grayish brown (2.5Y 5/2) clay, 
dark grayish brown (2.5Y 4/3) moist; massive; hard, 
firm, sticky and plastic; many fine accumulations of 
salts; few cracks 1/2 to 1 inch wide in the upper 25 
inches; slight effervescence; moderately alkaline. 


The thickness of the solum ranges from 10 to 24 
inches. Free carbonates are within a few inches of the 
surface. 

The A horizon has hue of 2.5Y or 5Y and value of 6 or 
7 (5 moist). It is 1/2 inch to 2 inches thick. The 8 
horizon has hue of 2.5Y or 5Y, value of 5 to 7 (4 or 5 
moist), and chroma of 2 or 3. 


Tilford series 


The Tilford series consists of deep, well drained soils 
formed in red, silty residuum of shale on terraces and 
uplands. Permeability is moderate. Slopes range from 0 
to 9 percent. 

Tilford soils are near Gystrum, Nevee, Rekop, and 
Spearfish soils. Gystrum soils are 20 to 40 inches deep 
over gypsum bedrock. Nevee soils contain less clay 
between depths of 10 and 40 inches than the Tilford 
soils. Rekop and Spearfish soils do not have a mollic 
epipedon. Gystrum, Rekop, and Spearfish soils are 
higher on the landscape than the Tilford soils. Nevee 
soils are in positions on the landscape similar to those of 
the Tilford soils. 

Typical pedon of Tilford silt loam, 2 to 6 percent 
slopes, 1,800 feet east and 2,010 feet north of the 
southwest corner of sec. 5, T. 7 S, R. 8 E. 


А1—0 to 4 inches; reddish brown (5YR 5/3) silt loam, 
dark reddish brown (5YR 3/3) moist; weak fine 
granular structure; slightly hard, very friable; 
common very fine roots; neutral; clear wavy 
boundary. 

821--4 to 9 inches; reddish brown (2.5 YR 4/3) silty clay 
loam, dark reddish brown (2.5 YR 3/3) moist; weak 
coarse prismatic structure parting to weak medium 
and fine subangular blocky; hard, very friable; few 
very fine roots; mildly alkaline; gradual wavy 
boundary. 

B22—9 to 14 inches; red (2.5YR 5/6) silt loam, red 
(2.5YR 4/6) moist; weak coarse prismatic structure 
parting to weak medium subangular blocky; very 
friable; few very fine roots; strong effervescence; 
moderately alkaline; gradual wavy boundary. 


Soil survey 


B3—14 to 18 inches; light red (2.5YR 6/6) silt loam, red 
(2.5YR 4/6) moist; weak coarse subangular blocky 
structure; hard, very friable; few very fine roots; 
violent effervescence; moderately alkaline; gradual 
wavy boundary. 

ር--18 to 60 inches; red (2.5YR 5/6) silt loam, red 
(2.5 YR 4/6) moist; massive; slightly hard, very 
friable; few fine accumulations of carbonate; violent 
effervescence; moderately alkaline. 


The thickness of the solum ranges from 13 to 31 
inches. The depth to free carbonates is O to 10 inches. 
The thickness of the mollic epipedon ranges from 7 to 
15 inches. 

The A horizon has hue of 5YR or 7.5YR, value of 4 or 
5 (2 or 3 moist), and chroma of 2 or 3. It is silt loam or 
extremely stony loam. It is 3 to 6 inches thick. The B2 
horizon has hue of 2.5YR to 7.5YR, value of 4 to 6 (3 or 
4 moist), and chroma of 3 to 6. It is silt loam or silty clay 
loam. In some pedons the C horizon has few to common 
accumulations of gypsum. Silty shale is at a depth of 40 
to 60 inches in some pedons. 


Valent series 


The Valent series consists of deep, excessively 
drained soils formed in sandy eolian deposits on 
uplands. Permeability is very rapid. Slopes range from 6 
to 25 percent. 

Valent soils are similar to Dwyer soils and commonly 
are near Dailey, Dwyer, and Jayem soils. Dailey and 
Jayem soils are on the lower parts of the landscape. 
They have a mollic epipedon. Also, Jayem soils contain 
less sand in the subsoil than the Valent soils. Dwyer 
Soils are calcareous within a few inches of the surface. 

Typical pedon of Valent loamy fine sand, 6 to 25 
percent slopes, 60 feet north and 660 feet west of the 
southeast corner of sec. 16, T. 9S, R. 7 E. 


А1—0 to 4 inches; grayish brown (10YR 5/2) loamy fine 
sand, dark grayish brown (10YR 4/2) moist; weak 
medium granular structure; soft, very friable; 
common fine roots; neutral; clear smooth boundary. 

C1—4 to 7.inches; brown (10YR 5/3) loamy fine sand, 
dark brown (10YR 4/3) moist; weak very coarse 
granular structure; soft, very friable; few very fine 
roots; neutral; gradual wavy boundary. 

C2—7 to 60 inches; brown (10YR 5/3) sand, dark brown 
(10YR 4/3) moist; single grain; loose; neutral. 


The thickness of the solum ranges from 3 to 10 
inches. The depth to free carbonates ranges from 40 to 
more than 60 inches. The C horizon has hue of 2.5Y to 
7.5YR. It is sand, fine sand, or loamy fine sand. 
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Vanocker series 


The Vanocker series consists of deep, well drained 
soils formed in colluvial material weathered from 
limestone and calcareous sandstone. These soils are on 
mountains. Permeability is moderate. Slopes range from 
15 to 60 percent. 

The Vanocker soils in this county are taxadjuncts to 
the Vanocker series because they have free calcium 
carbonate at the surface. This difference, however, does 
not alter the use or behavior of the soils. 

Vanocker soils are similar to Mathias and Rockoa soils 
and commonly are near Paunsaugunt soils. Mathias and 
Rockoa soils have an argillic horizon. Paunsaugunt soils 
are 10 to 20 inches deep over hard limestone. They are 
higher on the landscape than the Vanocker soils. 

Typical pedon of Vanocker gravelly loam, in an area of 
Paunsaugunt-Vanocker-Rock outcrop complex, 9 to 60 
percent slopes, 300 feet west and 1,500 feet south of 
the northeast corner of sec. 21, Т. 7 S, R. 5 E. 


A1—0 to 3 inches; dark grayish brown (10YR 4/2) 
gravelly loam, very dark grayish brown (10YR 3/2) 
moist; weak medium and fine granular structure; 
slightly hard, very friable; many medium and coarse 
roots; strong effervescence; mildly alkaline; clear 
wavy boundary. 

B21—3 to 5 inches; brown (7.5 YR 5/4) gravelly loam, 
dark brown (7.5YR 4/2) moist; moderate medium 
and fine subangular blocky structure; slightly hard, 
very friable; few medium and coarse roots; about 25 
percent, by volume, fragments of rock; strong 
effervescence; mildly alkaline; clear wavy boundary. 

B22—5 to 17 inches; brown (7.5YR 5/4) channery loam, 
dark brown (7.5YR 4/4) moist; moderate medium 
and fine subangular blocky structure; slightly hard, 
very friable; few medium and coarse roots in the 
upper part; about 40 percent, by volume, fragments 
of rock; violent effervescence; mildly alkaline; diffuse 
wavy boundary. 

C—17 to 60 inches; light yellowish brown (10YR 6/4) 
channery loam, dark yellowish brown (10YR 4/4) 
moist; massive; about 50 percent, by volume, 
fragments of rock; violent effervescence; mildly 
alkaline. i 


The thickness of the solum ranges from 10 to 25 
inches. The depth to free carbonates is O to 15 inches. 
The content of limestone or sandstone fragments 
increases with increasing depth. It ranges from 15 to 25 
percent in the A horizon and from 40 to 80 percent in 
the lower part of the C horizon. The depth to bedrock 
ranges from 40 to more than 60 inches. 

The A horizon has hue of 10YR or 7.5 YR, value of 4 
or 5 (2 to 4 moist), and chroma of 1 to 3. It is 1 to 4 
inches thick. It dominantly is gravelly loam, but in some 
pedons it is loam. It is neutral or mildly alkaline. The B2 
horizon has hue of 7.5YR or 5YR, value of 5 to 7 (4 or 5 
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moist), and chroma of 2 to 4. It is gravelly loam, 
channery loam, very channery loam, or clay loam. It is 
neutral or mildly alkaline. The C horizon has hue of 
10YR to 2.5YR. 


Winler series 


The Winler series consists of moderately deep, well 
drained soils formed in clayey residuum of shale on 
uplands. When dry, these soils are characterized by 
cracks, which are 1/2 inch to 2 inches wide and several 
feet long and extend through the subsoil. Permeability is 
very slow. Slopes range from 2 to 9 percent. 

Winler soils are similar to Swanboy soils and 
commonly are near Hisle, Kyle, Pierre, and Swanboy 
soils. Hisle soils have a natric horizon. They are on 
uplands and terraces. Kyle and Swanboy soils are more 
than 40 inches deep over shale. Kyle soils are on 
uplands and terraces, and Swanboy soils are on alluvial 
fans and foot slopes. Pierre soils are in positions on the 
landscape similar to those of the Winler soils. Their 
subsoil has a lower content of salts than that of the 
Winler soils. 

Typical pedon of Winler clay, in an area of Winler- 
Pierre clays, 2 to 9 percent slopes, 600 feet east and 
270 feet north of the southwest corner of sec. 5, T. 9 S., 
R. 9E. 


А1—0 to 4 inches; grayish brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 4/2) moist; weak fine granular 
structure in the upper part and moderate medium 
subangular blocky structure in the lower part; very 
hard, very firm, sticky and plastic; common very fine 
roots; few cracks 1 to 2 inches wide; neutral; clear 
wavy boundary. 

82--4 to 11 inches; grayish brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 4/2) moist; weak very coarse 
subangular blocky structure; extremely hard, very 
firm, very sticky and very plastic; few very fine roots; 
few cracks 1 to 2 inches wide; mildly alkaline; 
gradual wavy boundary. 

B3sacs—11 to 20 inches; olive (5Y 5/3) clay, dark 
grayish brown (2.5Y 4/2) moist; weak very coarse 
subangular blocky structure; extremely hard, very 
firm, very sticky and very plastic; few very fine roots; 
few cracks 1/2 to 1 inch wide; common fine 
accumulations of gypsum and other salts; slight 
effervescence; mildly alkaline; gradual wavy 
boundary. 

C—20 to 30 inches; olive (БҮ 5/3) shaly clay, olive (БҮ 
4/3) moist; few fine distinct light olive brown (2.5Y 
5/6) stains, brownish yellow (10YR 6/6) moist; 
massive; very hard, very firm, very sticky and very 
plastic; few cracks 1/2 to 1 inch wide; slight 
effervescence; mildly alkaline; distinct wavy 
boundary. 

Cr—30 to 60 inches; gray (БҮ 5/1) shale, very dark gray 
(BY 3/1) moist; slight effervescence; mildly alkaline. 
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The thickness of the solum ranges from 13 to 27 
inches. The depth to accumulations of gypsum and other 
salts ranges from 8 to 17 inches. The depth to shale 
ranges from 20 to 40 inches. 

The A horizon has hue of 2.5Y or 5Y, value of 4 to 6 
(3 to 5 moist), and chroma of 2 or 3. It is 2 to 5 inches 
thick. The B2 horizon has hue of 2.5Y or 5Y, value of 5 
or 6 (4 or 5 moist), and chroma of 2 or 3. 


Zigweld series 


The Zigweid series consists of deep, well drained soils 
formed in calcareous, loamy sediments. These soils are 
on uplands and terrace escarpments. Permeability is 
moderate. Slopes range from 6 to 20 percent. 

Zigweid soils commonly are near Eckley, Nihiil, and 
Schamber soils. Eckley soils have a mollic epipedon and 
an argillic horizon. In the part of Nihill soils between 
depths of 10 and 40 inches, the content of coarse 
fragments is more than 35 percent. Schamber soils have 
gravelly sand within a depth of 20 inches. All of the 
nearby soils are in positions on the landscape similar to 
those of the Zigweid soils. 

Typical pedon of Zigweid clay loam, in an area of 
Zigweid-Nihill complex, 6 to 20 percent slopes, 1,620 
feet north and 60 feet east of the southwest corner of 
sec. 16, T. 10 S., R. 7 E. 


A1—9 to 6 inches; brown (10YR 5/3) clay loam, dark 


brown (10YR 4/3) moist; moderate fine granular 
structure; slightly hard, very friable; common fine 
roots; strong effervescence; mildly alkaline; clear 
smooth boundary. ፡ 

В2—6 to 15 inches; light brownish gray (2.БҮ 6/3) clay 
loam, grayish brown (2.5Y 5/3) moist; moderate 
medium prismatic structure parting to moderate 
medium subangular blocky; slightly hard, very friable; 
few fine roots; strong effervescence; moderately 
alkaline; gradual wavy boundary. 

B3ca—15 to 22 inches; light brownish gray (2.5Y 6/3) 
clay loam, grayish brown (2.5Y 5/3) moist; weak 
medium subangular blocky structure; slightly hard, 
very friable; common medium accumulations of 
carbonate; strong effervescence; moderately 
alkaline; gradual wavy boundary. 

Cca—22 to 60 inches; light gray (2.5Y 7/3) loam, grayish 
brown (2.5Y 5/3) moist; massive; slightly hard, very 
friable; few fine accumulations of carbonate; few fine 
pebbles; strong effervescence; moderately alkaline. 


The thickness of the solum ranges from 15 to 30 
inches. Free carbonates are within a few inches of the 
surface. The A horizon has hue of 10YR or 2.5Y, value 
of 5 or 6 (3 to 5 moist), and chroma of 2 or 3. It 
dominantly is clay loam, but in some pedons it is loam. It 
is 4 to 8 inches thick. The B2 horizon has hue of 10YR 
or 2.5Y, value of 5 or 6 (4 or 5 moist), and chroma of 3 
or 4. It is clay loam or loam. 


formation of the soils 
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Soil forms when soil-forming processes act on 
deposited or accumulated geologic material. The 
characteristics of the soil at any given point are 
determined by the physical and mineralogical 
composition of the parent material, the climate under 
which the soil material has accumulated and existed 
since accumulation, the plant and animal life on and in 
the soil, the relief, and the length of time that the forces 
of soil formation have acted on the soil material. 

Climate and plant and animal life, chiefly plants, are 
active factors of soil formation. They act on the parent 
material and slowly change it to a natural body that has 
genetically related horizons. The effects of climate and 
plant and animal life are conditioned by relief. The parent 
material affects the kind of soil profile that forms and, in 
extreme cases, determines it almost entirely. Finally, 
time is needed for changing the parent material into a 
Soil. Some time is always needed for the development of 
distinct horizons. 

The factors of soil formation are so closely interrelated 
in their effects on the soil that few generalizations can 
be made regarding the effect of any one factor unless 
conditions are specified for the other four. The following 
paragraphs relate the factors of soil formation to the 
soils in Fall River County. 


climate 


Climate directly affects the rate of chemical and 
physical weathering. Fall River County has a continental 
climate, which generally is characterized by cold winters 
and hot summers. This climate favors the growth of 
grasses and the resulting accumulation of organic matter 
in the upper part of the soil. It also favors a moderately 
Slow rate of weathering or soil formation. The higher 
elevations in the Black Hills receive slightly more 
precipitation than the other parts of the county. Climatic 
differences between the west- and south-facing slopes 
and the north- and east-facing slopes in the Black Hills 
account for some of the differences among the soils in 
the county. Detailed information about the climate is 
given under the heading “General nature of the county." 


plant and animal life 


Plants, animals, insects, earthworms, bacteria, and 
fungi have an important effect on soil formation. They 
cause gains in organic matter, gains or losses in plant 


nutrients, and changes in soil structure and porosity. In 
Fall River County the prairie grasses have had more 
influence than other living organisms on soil formation. 
The gently sloping Norka soils contain more organic 
matter than the more sloping Colby soils because they 
have a more extensive grass cover. As a result, they 
release more plant nutrients. Earthworms, insects, and 
burrowing animals help to keep the soil open and 
porous. Bacteria and fungi decompose plant residue, 
thus releasing plant nutrients. 


parent material 


Many of the soils in Fall River County formed in 
residuum of clayey shale, silty shale, sandstone, 
Siltstone, and limestone. Some formed in alluvium and in 
loess deposits. The parent material affects many of the 
Chemical and physical characteristics of the soil, for 
example, color, texture, reaction, and consistence. 

Shallow soils and limestone outcrops of the 
Minnekahta Formation are prevalent at the higher 
elevations in the Black Hills (4). The shallow 
Paunsaugunt soils formed in residuum of limestone and 
sandstone on divides and small plateaus. Rock outcrop 
is in rimrock areas and on the steep upper sides of 
drainageways. Vanocker soils formed in material 
weathered from limestone and sandstone on the lower 
sides of canyons and mountains. The shallow Midway 
soils formed in material weathered from shale in convex 
areas on the lower part of a ridge that surrounds the 
Black Hills. The ridge is called a "hogback." The deep 
Mathias and Rockoa soils formed in material weathered 
from interbedded sandstone and shale on the sides of 
this ridge, and the shallow Butche soils formed in 
material weathered from sandstone on the upper convex 
parts of the ridge. 

Kyle, Pierre, Samsil, and other soils formed in material 
weathered from clayey shale of the Pierre Formation. 
Manvel and Minnequa soils formed in material weathered 
from limestone of the Niobrara Formation. А small area 
of the White River Formation is exposed in the east- 
central part of the county. Epping, Kadoka, and Orella 
soils formed in this area. 

Widely scattered silty and sandy eolian deposits are 
throughout the county. Dailey, Dwyer, Valent, and other 
soils formed in the sandy material. Colby and Norka soils 
formed in the silty loess. 
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Alluvium is deposited on the high terraces along the 
Cheyenne River and on the flood plains along the larger 
drainageways throughout the county. Altvan, Nunn, 
Satanta, and Savo soils formed on the high terraces. 
Bankard, Glenberg, and Haverson soils formed on the 
flood plains. Absted and Arvada soils formed in alluvium 
on the higher plains. 


rellef 


Relief affects soil formation through its effect on 
drainage, runoff, erosion, plant cover, and soil 
temperature. On the more sloping soils, such as Colby 
Soils, for example, much of the rainfall is lost through 
runoff and thus does not penetrate the surface. Much of 
the surface soil is lost through erosion. As a result, these 
soils have a thin surface layer and are calcareous at or 
near the surface. Runoff is less rapid on Norka, Savo, 
and other less sloping soils, and more moisture 
penetrates the surface. These soils are calcareous at a 
greater depth than the Colby soils. Also, the horizons in 


which organic matter accumulates are thicker. 

Hoven soils are in depressions where water ponds. 
They have the colors characteristic of poorly drained 
soils. 


time 


The length of time that soil material has been exposed 
to the other four factors of soil formation is reflected in 
the kinds of soil that form. The degree of protile 
development reflects the age of a soil. The oldest soils 
are on the parts of the landscape that have been stable 
for the longest time. In Fall River County these are the 
Norka, Nunn, and Savo soils. The youngest soils either 
are those in which natural erosion removes nearly as 
much soil material as is formed through the weathering 
of parent material or are alluvial soils, which receive new 
material each time the area.is flooded. Colby soils are an 
example of young soils that are subject to natural 
erosion, and Lohmiller soils are an example of young 
alluvial soils. 
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Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclaim (in tables). An area difficult to reclaim after 
the removal of soil for construction and other uses. 
Revegetation and erosion control are extremely 
difficult. 

Availabie water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the amount 
at wilting point. lt is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in 
a 60-inch profile or to a limiting layer is expressed 
as— 


Badiand. Steep o 
barren land dissected by many intermittent drainage 
channels. Badland is most common in semiarid and 
arid regions where streams are entrenched in soft 
geologic material. Local relief generally ranges from 
25 to 500 feet. Runoff potential is very high, and 
geologic erosion is active. 

Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 

Boulders. Rock fragments larger than 2 feet (60 
centimeters) in diameter. 

Calcareous soil. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 

Channery soil. A soil that is, by volume, more than 15 
percent thin, flat fragments of sandstone, shale, 
slate, limestone, or schist as much as 6 inches 
along the longest axis. A single piece is called a 
fragment. 

Chiseling. Tillage with an implement having one or more 
soil-penetrating points that shatter or loosen hard, 
compact layers to depths below normal plow depth. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 


less than 45 percent sand, and less than 40 percent 
silt. 

Claypan. A slowly permeable soil horizon that contains 
much more clay than the horizons above it. A 
claypan is commonly hard when dry and plastic or 
stiff when wet. 

Coarse fragments. If round, mineral or rock particles 2 
millimeters to 25 centimeters (10 inches) in 
diameter; if flat, mineral or rock particles (flagstone) 
15.2 to 38.1 centimeters (6 to 15 inches) long. 

Colluvium. Soil material, rock fragments, or both moved 
by creep, slide, or local wash and deposited at the 
base of steep slopes. 

Complex, soll. A map unit of two or more kinds of soil in 
such an íntricate pattern or so small in area that it is 
not practical to map them separately at the selected 
scale of mapping. The pattern and proportion of the 
soils are somewhat similar in all areas. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose. —Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
"wire" when rolled between thumb and forefinger. 
Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Control section. The part of the soil on which 
classification is based. The thickness varies among 
different kinds of soil, but for many it is that part of 
the soil profile between depths of 10 inches and 40 
or 80 inches. 
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Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Deterred grazing. Postponing grazing or resting grazing 
land for a prescribed period. 

Depth, soil. The thickness of weathered soil material 
over bedrock. The depth classes recognized in this 
Survey are— 


Inches 


Depth to rock (in tables). Bedrock is too near the 
surface for the specified use. 

Drainage class (natural). Refers to the removal of water 
from the soil. Drainage classes are determined on 
the basis of an overall evaluation of water removal 
as influenced by climate, slope, and position on the 
landscape. Precipitation, runoff, amount of moisture 
infiltrating the soil, and rate of water movement 
through the soil affect the degree and duration of 
wetness. Seven classes of natural soil drainage are 
recognized: 

Excessively drained.—Water is removed from the 
Soil very rapidly. The soils in this class generally are 
free of mottles throughout. They commonly are 
shallow, very porous, or steep, or a combination of 
these. 

Somewhat excessively drained. —Water is removed 
from the soil rapidly. The soils in this class generally 
are free of mottles throughout. They commonly are 
shallow or moderately deep, very porous, or steep, 
or a combination of these. 

Well drained.—Water is removed from the soil so 
readily that the upper 40 inches generally does not 
have the mottles or dull colors related to wetness. 
Moderately well drained.—Water is removed from 
the soil so slowly that the upper 20 to 40 inches has 
the mottles or dull colors related to wetness. The 
soils in this class commonly have a slowly 
permeable layer, have a water table, or receive 
runoff or seepage, or they are characterized by a 
combination of these. 

Somewhat poorly drained.—Water is removed from 
the soil so slowly that the upper 10 to 20 inches has 
the mottles or dull colors related to wetness. The 
soils in this class commonly have a slowly 
permeable layer, have a water table, or receive 
runoff or seepage, or they are characterized by a 
combination of these. 

Poorly drained. —Water is removed so slowly that 
either the soil is periodically saturated or the upper 
10 inches has the mottles or dull colors related to 
wetness. The soils in this class commonly have a 
slowly permeable layer, have a water table, or 
receive runoff or seepage, or they are characterized 
by a combination of these. 
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Very poorly drained. —Water is removed from the 
Soil so slowly that free water is at or on the surface 
most of the time. The soils in this class commonly 
have a slowly permeable layer, have a water table, 
or receive runoff or seepage, or they are 
characterized by a combination of these. 

Eollan soll material. Earthy parent material accumulated 
through wind action; commonly refers to sandy 
material in dunes or to loess in blankets on the 
surface. 

Erosion. The wearing away of the land surface by water, 
wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and the 
building up of such landscape features as flood 
plains and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the 
activities of man or other animals or of a 
catastrophe in nature, for example, fire, that 
exposes the surface. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil does not provide a source of gravel or sand 
for construction purposes. 

Excess salts (in tables). Excess water-soluble salts in 
the soil that restrict the growth of most plants. 

Fallow. Cropland left idle in order to restore productivity 
through accumulation of moisture. Summer fallow is 
common in regions of limited rainfall where cereal 
grains are grown. The soil is tilled for at least one 
growing season for weed control and decomposition 
of plant residue. 

Fast intake (in tables). The rapid movement of water 
into the soil. 

Fertility, soll. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Flood plain. А nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Forb. Any herbaceous plant not a grass or a sedge. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, buildings 
and other structures, and plant roots. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
protection against erosion. Conducts surface water 
through cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 
An individual piece is a pebble. 
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Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. In the identification of soil 
horizons, an uppercase letter represents the major 
horizons. Numbers or lowercase letters that follow 
represent subdivisions of the major horizons. An 
explanation of the subdivisions is given in the So// 
Survey Manual. The major horizons of mineral soil 
are as follows: 

O horizon.—An organic layer of fresh and decaying 
plant residue at the surface of a mineral soil. 

A horizon. —The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, a plowed surface horizon, most of which was 
originally part of a B horizon. 


B horizon.—The mineral horizon below an A horizon. 


The B horizon is in part a layer of transition from the 
overlying A to the underlying C horizon. The B 
horizon also has distinctive characteristics such as 
(1) accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) prismatic or blocky 
structure; (3) redder or browner colors than those in 
the A horizon; or (4) a combination of these. The 
combined А and B horizons are generally called the 
solum, or true soil. If a soil does not have a B 
horizon, the А horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil- 
forming processes and does not have the properties 
typical of the A or B horizon. The material of a C 
horizon may be either like or unlike that in which the 
solum formed. If the material is'known to differ from 
that in the solum, the Roman numeral || precedes 
the letter C. 

R layer.—Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but can be 
directly below an A or a B horizon. 

Hydrologic soil groups. Refers to soils grouped 
according to their runoff-producing characteristics. 
The chief consideration is the inherent capacity of 
soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not considered 
but are separate factors in predicting runoff. Soils 
are assigned to four groups. In group A are soils 
having a high infiltration rate when thoroughly wet 
and having a low runoff potential. They are mainly 
deep, well drained, and sandy or gravelly. In group 
D, at the other extreme, are soils having a very slow 
infiltration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is 
undrained. 
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Infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually 
expressed in inches per hour. The rate can be 
limited by the infiltration capacity of the soil or the 
rate at which water is applied at the surface. 

Irrigation. Application of water to soils to assist in 
production of crops. Methods of irrigation аге— 
Border.—Water is applied at the upper end of a strip 
in which the lateral flow of water is controlled by 
small earth ridges called border dikes, or borders. 
Basin. —Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 

Controlled tlooding.—Water is released at intervals 
from closely spaced field ditches and distributed 
uniformly over the field. 

Corrugation.—Water is applied to smail, closely 
spaced furrows or ditches in fields of close-growing 
crops or in orchards so that it flows in only one 
direction. 

Drip (or trickle).—Water is applied slowly and under 
low pressure to the surface of the soil or into the 
soil through such applicators as emitters, porous 
tubing, or perforated pipe. 

Furrow.—Water is applied in small ditches made by 
cultivation implements. Furrows are used for tree ` 
and row crops. 

Sprinkler.—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation.—Water is applied in open ditches or 
tile lines until the water table is raised enough to wet 
the soil. 

Wild flooding.—Water, released at high points, is 
allowed to flow onto an area without controlled 
distribution. 

Large stones (in tables). Rock fragments 3 inches (7.5 
centimeters) or more across. Large stones adversely 
affect the specified use of the soil. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil materia! that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by wind. 

Low strength. The soil is not strong enough to support 
loads. 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Pedon. The smallest volume that can be called “а soil.” 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 


106 


square meters), depending on the variability of the 
soil. 

Percs slowly (in tables). The slow movement of water 
through the soil adversely affecting the specified 
use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves downward through the saturated soil. 
Terms describing permeability are: 

Very ЗОМ... less than 0.06 inch 

… 0.06 to 0.20 inch 


Moderately slow... 0.2 to 0.6 inch 
Moderate................ 0.6 inch to 2.0 inches 
Moderately rapid... .... 2.0 to 6.0 inches 


.6.0 to 20 inches 
..more than 20 inches 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Plasticity index. The numericai difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Ponding. Standing water on soils in closed depressions. 
The water can be removed only by percolation or 
evapotranspiration. 

Poor filter (in tables). Because of rapid permeability or 
an impermeable layer near the surface, the soil may 
not adequately filter effluent from a waste disposal 
System. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Rangeland. Land on which the potential natural 
vegetation is predominantly grasses, grasslike 
plants, forbs, or shrubs suitable for grazing or 
browsing. It includes natural grasslands, savannas, 
many wetlands, some deserts, tundras, and areas 
that support certain forb and shrub communities. 

Range site. An area of rangeland where climate, soil, 
and relief are sufficiently uniform to produce a 
distinct natural plant community. А range site is the 
product of all the environmental factors responsible 
for its development. it is typified by an association of 
species that differ from those on other range sites in 
kind or proportion of species or total production. 

Reaction, 801. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction 


Soil survey 


because it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
Extremely acid.................................................. below 4.5 
Very strongly acid............................................ 4.5 to 5.0 
Strongly acid... 5.1 t0 5.5 
Medium acid.... . 5.6 to 6.0 
Slightly acid..... .6.1 to 6.5 
Neutral............. .6.6 to 7.3 
Mildly alkaline........................... eene 7.4 to 7.8 
Moderately alkaline. 7.9 to 8.4 
Strongly alkaline........... .8.5 to 9.0 


Very strongly αἰκαΐπθ...................... 9.1 and higher 


Residuum (residual soil material). Unconsolidated, 
weathered, or partly weathered mineral material that 
accumulated as consolidated rock disintegrated in 
place. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
Soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sandstone. Sedimentary rock containing dominantly 
sand-size particles. 

Seepage (in tables). The movement of water through the 
soil. Seepage adversely affects the specified use. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Siltstone. Sedimentary rock made up of dominantly silt- 
sized particles. 

Site index. A designation of the quality of a forest site 
based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 
height attained by dominant and codominant trees in 
a fully stocked stand at the age of 100 years is 75 
feet, the site index is 75 feet. 

Slickspot. A small area of soi! having a puddled, 
crusted, or smooth surface and an excess of 
exchangeable sodium. The soil is generally silty or 
clayey, is slippery when wet, and is low in 
productivity. 

Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
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drop of 20 feet in 100 feet of horizontal distance. 
The slope classes recognized in this survey are— 


Percent 

Nearly level... Sait 0102 

Gently sloping........................................................ 2to6 
Moderately sloping or gently 
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Strongly sloping or rolling... 
Moderately steep or hilly. 


Slope (in tables). Slope is great enough that special 
practices are required to insure satisfactory 
performance of the soil for a specific use. 

Slow intake (in tables). The slow movement of water 
into the soil. 

Small stones (in tables). Rock fragments less than 3 
inches (7.5 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Soil. А natural, three-dimensional body at the earth's 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
‘climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Soil separates. Mineral particles less than 2 mm in 
equivalent diameter and ranging between specified 
size limits. The names and sizes of separates 
recognized in the United States are as follows: 


Millime- 
ters 

Very coarse вапад............................................. 2.0 to 1.0 
Coarse вапад..................................................... 1.0 to 0.5 
Medium sand... ..› 0.8 to 0.25 
Fine sand......... ..0.25 to 0.10 
Very fine sand. ..0.10 to 0.05 
ο —Á— JH 0.05 to 0.002 
Clay. eite RAA less than 0.002 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A and B 
horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and plant and 
animal activities are largely confined to the solum. 

Stones. Rock fragments 10 to 24 inches (25 to 60 
centimeters) in diameter. 

Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 

Stripcropping. Growing crops in a systematic 
arrangement of strips or bands which provide 
vegetative barriers to wind and water erosion. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. The 
principal forms of soil structure are—p/aty 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), co/umnar (prisms with 
rounded tops), b/ocky (angular ዐየ subangular), and 
granular. Structureless soils are either single grain 
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(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular cleavage, 
as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on the 
soil or partly worked into the soil. It protects the soil 
from wind and water erosion after harvest, during 
preparation of a seedbed for the next crop, and 
during the early growing period of the new crop. 

Subsoil. Technically, the B horizon; roughly, the part of 
the profile below plow depth. 

Subsoiling. Breaking up a compact subsoil by pulling a 
special chisel through the soil. 

Subsurface layer. Any surface soil horizon (A1, A2, or 
A3) below the surface layer. 

Summer fallow. The tillage of uncropped land during 
the summer to control weeds and allow storage of 
moisture in the soi! for the growth of a later crop. A 
practice common in semiarid regions, where annual 
precipitation is not enough to produce a crop every 
year. Summer fallow is frequently practiced before 
planting winter grain. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Frequently 
designated as the “plow layer," or the “Ap horizon." 

Surface soil. The A horizon. Includes all subdivisions of 
this horizon (A1, A2, and A3). 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series 
because they differ in ways too small to be of 
consequence in interpreting their use and behavior. 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
that water soaks into the soil or flows slowly to a 
prepared outlet. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 
Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 

particles, are sand, loamy sand, sandy loam, loam, 
silt loam, silt, sandy clay foam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying "coarse," “fine,” or "very 
fine." 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Tilth, soll. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling emergence, 
and root penetration. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
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rich in organic matter and is used to topdress Variant, soil. A soil having properties sufficiently 

roadbanks, lawns, and land affected by mining. different from those of other known soils to justify a 
Upland (geology). Land at a higher elevation, in general, new series name, but occurring in such a limited 

than the alluvial plain or stream terrace; land above geographic area that creation of a new series is not 


the lowlands along streams. justified. 


tables 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 


[Recorded in the period 1951-77 at Oelrichs, South Dakota] 


| Temperature | Precipitation 
| years in 2 years in 10 
| | | | 10 will have-- | Average | | will have-- | Average | 
Month  Ауегаве | Ауегаве | Ауегаве | Inumber of | Ауегаве | Inumber of |Average 
| daily | daily | daily | Maximum | Minimum | growing | | Less | More [days withlsnowfall 
|maximum |minimum| [Itemperatureltemperaturel degree | | than--|than--|0.10 inch| 
| | higher | lower | days* | | l | or more | 
| | || than-- | than-- |! | | 
| F | F | F | F | E Units | in | in In in 
| | | | 
M | 35.5 | 10.7 | 23.1 | 61 | -25 | ጊጊ | .39 | .13 | ‚59 | 1 | 5.1 
Lo ar 41.7 | 15.3 | 28.5 | 70 | -20 | 36 | 254 | .19 | «81 | 2 | 6.3 
March------ | 48.2 | 20.7 | 34.5 | 78 | -12 | 8h I 1.07 | .64 | 1.44 | 3 | 10.3 
| 
ያር 60.6 | 31.5 | 16.1 | 88 | 9 | 219 | 2.06 | +92 | 2.99 | Б | 6.8 
ή 71.7 | 42.0 | 56.9 | 92 | 24 | 524 | 2.96 | 1.34 | 4.27 | 6 | 4 
June------- | 82.1 | 51.3 | 66.7 | 105 | 34 | 801 | 2.80 | 1.38 | 3.96 | 6 | ol 
| 
ገ. 91.1 | 57.4 | 73.4 | ጊ08 | 41 | 1,066 | 2.17 | .91 | 3.19 | 5 | «0 
August----- | 90.6 | 55.6 | 73.0 | 106 | 38 | 1,023 | 1.44 | .28 | 2.33 | 3 | .0 
βρε 79.4 | ΠΝ | 62.0 | 101 | 23 | 660 | 1.31 | .42 | 2.01 | 3 | 4 
| 
lber 66.5 | 33.7 | 50.1 | 90 | 14 | 320 | ‚83 | .30 | 1.25 | 2 | 2.3 
να. 48.7 | 21.9 | 35.3 | 73 | -7 | 62 | AT | .17 | .71 | 2 | 4.9 
αμα 38.3 | 14,1 | 26.2 | 66 | -18 | 12 | .42 | .16 | .63 | 1 | 5.4 
1 
| | | | | | | | | | | 
Yearly: | | | | | | | | | | | 
| | | | | | | | | | | 
Rveragerz | 62.9 | 33.2 | 48.1 | --- | --- | --- | --- | --- | --- | --- | --- 
ων..." ME MEME FM UN ο. SS NEN ШӘ 
Total-e---| --- | us | πω ἡ --- | --- | 4,838 | 16.46 ee UM 39 | 42.0 


* A growing degree day is a unit of heat available for plant growth. It can be calculated by adding the 
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which 
growth is minimal for the principal crops in the area (409 F). 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


[Recorded in the period 1951-77 at Oelrichs, South Dakota] 


Probability 


Last freezing 
temperature 
1η spring: 


1 year in 10 
later than-- 


2 years in 10 
later than-- 


5 years in 10 
later than-- 


First freezing 
temperature 
in fall: 


1 year in 10 


4° P 
or lower 


11 


24 


earlier than-- |September 25 


2 years in 10 


earlier than-- 


5 years in 10 


earlier than-- 


[Recorded in the period 1951-77 at 
Oelrichs, South Dakota] 


Probability 


September 30 


| 
| 
| 
| 
| 
| 11 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Temperature 


2 F 


or lower 


September 


September 


30 


15 


20 


June 8 


May 31 


May 15 


September 9 


September 14 


September 29 |September 23 


TABLE 3.--GROWING SEASON 


Daily minimum temperature 
during growing season 


Higher Higher T Higher 
than | than [ than 


L 2400: | 280» | 320 ῃ 
ауз Days Days 


== N ou D o 


years in 10 
years in 10 
years in 1 
years in 1 


year in 10 


142 
152 


| 

| 

| 

| 

| 

| 370 
| 189 
| 

| 


ጊ29 
137 


ا ا ا ا  — M‏ — 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


Map | Soil name | Асгев |Percent 
symbol | l | 
| | | 

Аа lAbsted silt loam------------------ ------------------------------------------------- | 2,885 | 0.3 
AaC lAlice fine sandy loam, 2 to 9 percent в1орез--------------------------------------- | 2,930 | 0.3 
AbA lAltvan loam, 0 to 2 percent в1оревз-----------------------—=<------—------=------=------- | 1,315 | 0.1 
AbB lAltvan loam, 2 to 6 percent slopeg------------------------------------------ -----| 960 | 0.1 
Ар lAquolls, nearly 16ν6]------------------------------------------------------- --| 965 | 0.1 
Аг [Arvada loam---------------------------2-242--2-2----2-2----- --------------------- --| 19,980 | 1.8 
АвВ |Ascalon fine sandy loam, 0 to 6 percent βΊόρ6β----»“--------------------------- --| 17,295 1 1.6 
AsC lAscalon fine sandy loam, 6 to 9 percent slopea------------------------------ --| 2,975 1 0.3 
Ва | Badland---------- ------------------------------------------------------------------ | 1,310 | 0.1 
Bb |Bankard fine sandy 10βΠ------------------------------------------------------- --| 6,905: | 0.6 
Bc |Barnum silt loam------------------------- -————-----------2-2-22--9----2---------- --| 3,100 | 0.3 
BoA |Boneek silt loam, 0 to 2 percent slopes------------------------------------- --| 600 | 0.1 
BoB 1 Вопеек silt loam, 2 to 6 percent β]ορεδ--------------------------------------------- | 2,970 | 0.3 
BpB |Boneek silt loam, bedrock substratum, 2 to 6 percent slopes------------------------ | 2,130 | 0.2 
BrD |Broadhurst clay, 2 to 15 percent sSlopes------------------2------2-2-2-5----2-2-2---- --1 2,555 | 0.2 
BuB |Bufton silty clay loam, 2 to 6 percent slopes---------------------------------- --| 1,160 | 0.1 
BvD |Butche-Boneek complex, 3 to 15 percent slopes---------------------------------- --| 28,480 | 2.6 
Спр IColby-Norka silt loams, 6 to 15 percent slopes--------------------------------- --| 6,830 | 0.6 
DaB |Dailey fine sand, 0 to 6 percent в1арев---------------------------------------- == | 16,015 | 1.4 
Dac {Dailey fine sand, 6 to 12 percent в1орев-------------------—-------------------- --| 15,320 | 1.4 
DwA [Dwyer loamy fine sand, 0 to 2 percent в1орезв-------------------------------- >> | 2,020 | 0.2 
DwB |Dwyer loamy fine sand, 2 to 6 percent slopes---------------------- --| 5,985 | 0.5 
DwE |Dwyer loamy fine sand, 6 to 25 percent slopes------------------------------- == | 6,125 | 0.5 
Бас |Eckley loam, 0 to 9 percent ϑ]1Ορθ8---------------------------------------------- --| 2,010 | 0.2 
Ga [Glenberg fine sandy loam----------------------- ------ ----- --| 9,240 | 0.8 
GrE IGrummit-Rock outcrop complex, 3 бо HO percent slopes----------- -~| 15,185 | 1.4 
GsD IGrummit-Snomo clays, 3 to 15 percent slopes--------------------------------- --| 25,270 | 2.3 
Ha |Haverson 1оат---—---------—--------------------------=----------=-------=—--=-—-=-—-—-——— --| 11,165 | 1.0 
HbB |Haverson Variant loam, 3 to 9 percent ϑ]δρ6δ-----------------------------------. --| 765 | 0.1 
He |Hisle-Slickspots complex-----------------------------------------9-------2---- --| 86,375 | 4.2 
Ho [Hoven silt loam--------------------------------2----4-------------4----------- --| 965 | 0.1 
Jah |Јаует fine sandy loam, 2 to 9 percent slopes-------------------------------- -- | 6,760 | 0.6 
Кав | Кадока silt loam, 0 to 6 percent slopes------- ------------------------------ --| 435 | κ 
Кер |Kadoka-Epping silt loams, 6 to 15 percent slopes---------------------------- --| 1,740 | 0.2 
KyA |Kyle clay, 0 to 2 percent ΒΊ0ρ6β--------------------------------------------- --| 24,155 | 2.2 
KyB |Kyle clay, 2 to 6 percent slopes - --| 27,250 | 2.4 
Lo |Lohmiller silty clay loam----- ---------- - ----| 21,355 | 1.9 
МаА {Manvel silt loam, 0 to 2 percent в1орев---------—---------------------------- --| 665 | 0.1 
MbA |Manzanola silty clay loam, 0 to 2 percent slopes---------------------------- --| 4,590 | 0.4 
MbB |Manzanola silty clay loam, 2 to 6 percent slopes---------------------------- == | 16,770 | 1.5 
МтЕ IMathias-Midway-Rock outcrop complex, 15 to 30 percent slopes---------------- --| 23,855 | 2.1 
MnF |Mathias-Rockoa-Rock outcrop complex, 25 to 60 percent slopes------------------- --| 33,050 | 3.0 
MoB |Minnequa silt loam, 2 to 6 percent slopes-------------------------------------- --| 31,030 | 2.8 
MpE |Minnequa-Midway silty clay loams, 6 to 25 percent slopes-------------------- --1 37,250 | 3.3 
MtA [Mitchell very fine sandy loam, 0 to 2 percent в1орев------------------------ --| 240 | * 
MtB |Mitchell very fine sandy loam, 2 to 6 percent slopes------------------------ --| 445 | * 
Мер INevee silt loam, 6 to 15 percent slopes------------------------------------- --| 1,295 | 0.1 
NoA INorka silt loam, 0 to 2 percent з1орез----------------------------------------- --| 1,185 | 0.1 
NoB INorka silt loam, 2 to 6 percent slope8-----------—------------------------------ --ι 24,640 | 2.2 
NoC [Norka silt loam, 6 to 9 percent slopes-------------------------------------- --| 5,455 | 0.5 
NuA |Nunn clay loam, 0 to 2 percent βΒ]ορθδ---------»------------------------------- --| 7,020 | 0.6 
NuB [Nunn clay loam, 2 to 6 percent slopes------------------------------------------ == | 8,875 | 0.8 
NuC [Nunn clay lóam, 6 to 9 percent ΒΊορθβ------------------------------------------- --| 1,615 | 0.1 
OrE |Orella-Rock outcrop complex, 6 to 40 percent slopes------------------------- --| 2,180 | 0.2 
PaD |Paunsaugunt-Boneek complex, 6 to 15 percent slopes----------------------—---- --| 4,260 | 0.4 
PoP |Paunsaugunt-Vanocker-Rock outcrop complex, 9 to 60 percent slopes----------- --| 13,855 | 1.2 
PeB [Pierre clay, 2 to 6 percent 8lopes------------------------------------------ == | 120,12 | 10.7 
PgE |Pierre-Grummit clays, 6 to 25 percent slopes-------------------------------- == | 22,490 | 2.0 
PsE |Pierre-Samsil clays, 6 to 25 percent slopes-------- ------------------------- == [ 201,025 | 18.0 
Pt |Pits, ατθνθ]----------------------------------------------πο-ε-ορηπο κοτε To መመመ መመ == | 390 | Ы 
Ри |Pits, πἰη6--------------------------------------------------------------------- -= | 465 | # 
Вер |Rekop-Tilford-Gystrum complex, 6 to 15 percent slopes-------------------------- --| 6,695 | 0.6 
RgF [Rock outcrop-Gystrum complex, 9 to 50 percent Slopes--—---------------------- --| 7,075 | 0.6 
RoF [Rock outcrop-Mathias-Butche complex, 30 to 75 percent slopes---------------- --| 26,765 | 2.4 
RrF |Rockoa-Rock outcrop complex, 25 to 60 percent slopes------------------------ --| 4,575 | 0.8 
SaE |Samsil clay, 15 to 40 percent в1орев-—----------------------------------------—-- --| 30,210 | 2.7 
SbD |Samsil-Pierre clays, 6 to 15 percent Slopes------------------------4-----2-2-4----- --ἱ 8,930 | 0.8 
ScA lS&tanta loam, 0 to 2 percent slopes----------------------------------------- --ἱ 1,820 | 0.2 
568 lSatanta loam, 2 to 6 percent з1орез----------------------------------------- -----] 2,745 | 0.2 
Sec ISatanta loam, 6 to 9 percent slopes--------------- --------------------------------- | 560 | 0.1 


See footnote at end of table. 
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TABLE !.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued 


Map | Soil name | Acres |Percent 
symbol | | 

| | | 
SdA [Savo silt loam, 0 to 2 percent slopes---- | 5,560 | 0.5 
665 ISavo silt loam, 2 to 6 percent slopes 25,265 | 2.3 
SmE  |Schamber-Eckley complex, 9 to 40 percent slopes 6,595 | 0.6 
SnE |Shingle-Penrose-Rock outcrop complex, 15 to 40, percent slopes--- 26,960 | 2.4 
SpF ISpearfish-Rock outcrop complex, 9 to 50 percent alopes---------- 2,895 | 0.3 
S8E |Spearfish-Tilford extremely stony loams, 6 to 25 percent slopes- 665 | 0.1 
St |Stetter clay 8,880 | 0.8 
Sw |Swanboy clay 2,885 | 0.3 
TaA |Tilford silt loam, 0 to 2 percent slopes----------- 1,480 | 0.1 
TaB |Tilford silt loam, 2 to 6 percent slopes----------- 2,775 | 0.2 
TaC |Tilford silt loam, 6 to 9 percent slopes----------- 465 | * 
TgC |Tilford-Gystrum complex, 2 to 9 percent slopes----- 3,495 | 0.3 
VaE lValent loamy fine sand, 6 to 25 percent slopes----- 12,330 | 1:1 
WpC {Winler-Pierre clays, 2 to 9 percent slopes--------- 8,035 | 0.7 
ZnE |Zigweid-Nihill complex, 6 to 20 percent slopes-------- 7,315 | 0.7 

| Water (<40 acres in size)---------------------.-----------------2--------------- 4,360 | 0.4 

| Total land агеа--—---—----------—--------------------------=----==----=------- | 1,115,581 | 100.0 

| Open water (more than 40 acres in size)---------------------------------- | 5,060 | 

| Total агеа-—---------—--------------------------—-----=---=------------------ | 1,120,644 | 


* Less than 0.1 percent. 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE 


Only 


the soil is not suited to the crop or the crop generally is not 


Yields are those that can be expected under a high level of management. 


Absence of a yield indicates that 


grown on the soil] 


[Yields in the N columns are for nonirrigated soils; those in the I columns are for irrigated soils. 
arable soils are listed. 


Soil name and 


map symbol 
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See footnote at end of table. 
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Fall River County, South Dakota 


TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 
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The amount of forage or feed required to feed one animal unit (one cow, one horse, 


one mule, five sheep, or five goats) for 30 days. 


* Animal-unit-month: 
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Soil survey 


TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES 


[Only the soils that support rangeland vegetation suitable for grazing are listed] 


Soil name and 
map symbol 


AbA, AbB----------- | 


Altvan 


Al =. 
Arvada 


AsB, 
Ascalon 


Bb-------- --------- 
Вапкага 


Вагпит 


BoA, BoB, BpB------ | 


Boneek 


Bufton 


BvD*: 
Вибоһе------------ 


See footnote at 


| Range site name 


| [Kind of year | 


| Favorable 
I Normal 
| оламе арза 


| | 
| 


| Favorable 
[Normal 
|Unfavorable 


| Favorable 
| Normal 
| ln ከከ Na 


| 

| Thin Claypan------------------ | Favorable 
{Normal 
[Unfavorable 


| 

| 

| 

| Favorable 
| Normal 

| {Unfavorable 
| 

| | 

| | 

| Sands------------------------- | Favorable 


| Normal 
|Unfavorable 


| 

| 

| 

| 

| Favorable 
[Normal 

| ROSE 


| ! 
[511%у----- ---------------------- |Favorable 

| Normal 

| |Unfavorable 
l | 

| | 

[Denge Clay-------------------- | Favorable 

| |Normal 

| Μα... 
шуру ------------------------ 


| Favorable 
{Normal 
|Unfavorable 


| 
| 
| 
| 
| Shallow----------- ----------- -|Favorable 


|Normal 
{Unfavorable 


| 
| 
| 
| 


I 
| 


end of table, 


| Total production 


Lb/acre 


1,400 
1,200 
800 


2,000 
1,700 
1,200 


2,000 
3,700 
1,200 


840 
700 
420 


2,300 
1,900 
1,300 


2,600 
2,200 
1,500 


3,100 
2,600 
1,800 


2,400 
2,000 
1,400 


1,700 
1,300 
800 


2,000 
1,700 
1,100 


1,800 
1,500 
1,000 


| Characteristic vegetation | Compo- 
| isition 
Pet 

| 
[Western wheatgrass------------ | 25 
| Blue grama-----------------.--- | 25 
| Needleandthread---- 
|Buffalograss------- 
[Green needlegrass------------- 
|Prairie sandreed------.---.--- 


|Little bluestem 
| Needleandthread 
| Threadieaf sedge-------------- 
|Western wheatgrass 
| Sand bluestem----------- 

pius grama-----------4-------2-- 


|Western wheatgrass 
[Green needlegrass------- 
IBlue grama-------------- 
| Needieandthread--------------- 


|Blue grama-------------------- 
[Western wheatgrass 
|Buffalograss------------ 

lGardner saltbush-------------- 
[Inland saltgrass-------------- 
lSedge------------------------- 


|Prairie sandreed-------------- 
| Needleandthread-- 
|Little bluestem-- 
[Blue grama-------------------- 
[Western wheatgrass 
[81460858 grama---------------- 


i 
| Sand bluestem----------------- 
|Prairie sandreed- 


{Blue grama------- 
INeedleandthread----- 


| 848. bluestem------------------ | 
|Western wheatgrass-- 
ILittle bluestem----- 
[Blue grama-------------------- 


|Western wheatgrass------------ 
IGreen needlegrass--- 
| Needleandthread----- 
| grama-------------2------- 


[Western wheatgrass------------ 
|Green needlegrass--- 
ensena wheatgrass------------ 


Western wheatgrass------------ 
|Blue grama---------- 
[Green needlegrass--- 
[Little bluestem----- 


|Prairie sandreed---- 
{Western wheatgrass-- 
|Sideoats grama------ 
INeedleandthread----- 
[Big bluestem------------------ 


Fall River County, South Dakota 117 
TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIO PLANT COMMUNITIES--Continued 


| T Total production | | 


Rock outerop. 


So1l name and | Range site name | | Characteristic vegetation | Compo- 
map symbol ! [Kind of year | Dry | Isition 
| | [weight | 
Lb/acre Pet 
| | | | 
BvD*: | | 
50 ስ689፪መመመመመመመመመ=== | 82.1.፻//መመመመመመመመመመመመመመመመመመመመመመመመ | Favorable | 2,400 [Western wheatgrass------------ 
| INormal | 2,000 [Green needlegrass--- 
| |Unfavorable | 1,500 |Needleandthread----- 
| | | Гаа кгата-------------------- 
CnD* | | | 
Colby------------- | Thin Upland------------------- | Favorable | 1,800 {Blue grama-------------------- 
| [Normal | 1,500 | Needleandthread-- 
| |Unfavorable | 800 [Little bluestem----- 
| | | [Western wheatgrass-- 
| | | |Sideoats grama------ 
| | | | Buffalograss 
| | | | Sedge----------------- 
Norka----- -------- | Silty------------------------- | Favorable | 2,300 [Western wheatgrass------------ | 45 
| |Normal | 1,900 {Blue grama---------- - --| 15 
| |Unfavorable | 1,300 [Green needlegrass--- --| 15 
| | |Needleandthread-~--- --| 10 
| | | |Buffalograss----- | 5 
| | | | Seáge---------- | 5 
DaB, DaC-----------|Sands------------------------- | Favorable 2,400 |Prairie sandreed-------------- | 25 
Dailey | | Normal | 2,000 [Little bluestem-- --| 25 
| |Unfavorable 1,400 |Blue grama------- --| 10 
! | | | Запа bluestem- --| 10 
| | |Needlegrass------ --| 10 
| | | | Sand dropseed---- --| 5 
| | | eens sagebrush----~----~-----= | 5 
DWA, DWB, DwE------lSandy------------------------- |Favorable | 2,000 |Needleandthread--------------- | 20 
Dwyer | | Normal 1,700 {Prairie sandreed- --| 20 
| |Unfavorable | 1,100 [Blue grama---------- --| 10 
i [Western wheatgrass-- --| 10 
| | | |Sand bluestem------- --| 10 
| | | |Little bluestem-- | 5 
| | | [Sand dropseed--- | 5 
| | | | Запа sagebrush-- | 5 
| | | Козар и Sedge-------------- | 5 
Бас---------------- |Shallow to Oravel------------- | Favorable | 1,400 |Blue grama-------------------- | 25 
Eckley | Normal | 1,200 |Western wheatgrass-- --| 20 
| |Unfavorable | 800 |Needleandthread----- --| 10 
| | | | Sedge--------------- --| 10 
| | | |Green needlegrass--- --| 10 
{ | | |Sideoats grama---- | 5 
| | | |Little bluestem--------------- | 5 
Ga----------- ------ ILoamy Terrace----------------- |Pavorable { 3,000 [Little bluestem--------- _ [ 20 
Glenberg | | Normal | 2,500 |Sand bluestem---- --| 20 
[ [Unfavorable | 1,750 |Prairie sandreed- --| 20 
| | | | Needlegrass--------- --| 10 
| | | {Western wheatgrass-- --| 10 
| | | [Blue grama---------- | 5 
| | | | Sedge--------- ---------------- | 5 
| | | | I 
GrE#: | l l l l 
Grumnit----------- | Shallow Clay---2---------------|Favorable | 1,400 |Little bluestem---------- -----| 30 
| |Normal | 1,200 [Western wheatgrass-- -----| 20 
[Unfavorable | 800 |Blue grama---------- --| 15 
| |Sideoats grama -| 10 
| | Sedge-------------------- --! 10 
| 
| 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Soil name and 
map symbol 


Haverson Variant 


KaB----- —€—— | 


Kadoka 


Epping------------ 


See footnote at 


| Range site name | 
| |Kind of year 
| 


| Favorable 
|Normal 

| [Unfavorable 
| | 


{Favorable 
|Normal 
[Unfavorable 


| Favorable 

| Normal 
|Unfavorable 
| 


| 
| 
| Favorable 


| Normal 
| Unfavorable 


ILoamy Terrace----------------- 
| 
| 
| 
| 


[Loamy Terrace----------------- 


| Favorable 
| Normal 
|UnZavorable 


| 
| | 
| | 
| | 

| 


{Thin Claypan------------------ 


[Closed Depression------------ ~ | Favorable 
| [Normal 

| Unfavorable 
| | 


| | 
{8апау------------------------- | Favorable 
| Normal 


[Unfavorable 


| 
| 
| 


| 

| Favorable 

| Normal 
[Unfavorable 


I 
| 
| 
| Favorable 


[Normal 
| Unfavorable 
| 


| 

l 

| Favorable 
[Normal 
[Unfavorable 


(ÉTÉ A iss E EE 
| 
| 
| 
| 
| S11ty------------------------- 
| 
| 
| 
| 


| 
| Shallow------—.---------.------- 


end of table. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
] 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
! 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


otal production 


Dry 
weight 


Lb/&cre 


1,700 
1,500 
1,000 


1,700 
1,400 
800 


2,800 
2,300 
1,600 


2,800 
2,300 
1,600 


1,100 
900 
500 


2,600 
2,400 
1,700 


2,300 
1,900 
1,300 


2,400 
2,000 
1,400 


2,400 
2,000 
1,400 


1,800 
1,500 
1,000 


Soil survey 
| Characteristic vegetation  |Compo- 
| [sition 

Pct 
| | 
-Little bluestem--------------- | 30 
|Western wheatgrass------------ | 20 
lS1deoats grama&---------------- 
[sedes ----------------------------- 
[Little bluestem--------------- 
lWestern wheatgrass 
| Sedge--------------.---------- 
|Bur o&k---------- 
|Big bluestem----- 

[Ponderosa pine--- 

|Blue grama-------------------- 

| 

|Western wheatgrass------------ | 55 
|Green needlegrass------------- | 15 


[Blue grama-------------------- 
| Big bluestem 
ΠΕΡ د‎ шас шеша 


|Western wheatgrass------------ | 40 
1агееп needlegrass 20 
| Needleandthread--------------- 10 
{Prairie sandreed- 5 
|Big bluestem----- 5 
|Blue grama------- 5 
|Buffalograss----- 5 
| Sedge------------------- ------ 5 
| | 

| 

[Blue grama------------.-------- 45 
|Buffalograss 25 
[Western wheatgrass 10 
| Sedge------------------.------ | 10 
| 

| 

| | 
[Western wheatgrass------------ | 70 
| Sedge----------------.-------- | 15 
[Blue grama 5 
TOR ΕΚΕΙ ------------------ | 5 
|Prairie sandreed-------------- | 30 
{Little bluestem- -| 20 
[Sand bluestem----------------- | 15 
| Needleandthread--------------- | 10 
|Sedge------------------------- | 10 
[Western wheatgrass------------ | 10 
አከክ grama-------------------- | 5 
Western wheatgrass------------ | 45 
IGreen needlegrass 
Needleandthread--------------- 
|Blue grama------- 

|Sideoats grama---------------- 
Western wheatgrass------------ | 85 
[@гееп needlegrass 15 
Needleandthread-- 15 
Blue grama------ 15 
|Sideoats grama---------------- 5 
| Needleandthread--------------- 20 
[Western wheatgraBs------------ | 20 
[Blue grama-----------.--------- 15 
IThreadleaf sedge 10 
| Sideoats grama--- 10 
ILittle bluestem-- 10 
[Buffalograss------------------ 5 


Fall River County, South Dakota 119 
TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


T Total production | I 


Soil name and | Range site name | | Characteristic vegetation | Compo- 
map symbol | [Kind of year | Dry | |sition 
| | |weight | | 
| | | acre! Pct 
KyA, KyB----------- IClayey------------------------ | Рауогаъ1е | 2,000 |Мевбегп wheatgrass 
Kyle | {Normal | 1,700 [Green needlegrass------------- 
| |Unfavorable | 1,200 |Blue grama-------- 
| | | ከስሮ ------------------ 
Lo----------------- ILoamy Terrace----------------- | Favorable | 2,800 [Western wheatgrass------------ 50 
Lohmiller | [Normal | 2,300 |бгееп needlegrass 30 
I {Unfavorable | 1,600 [Blue grama-------- 10 
| | | |. ዓዓ. ------------------ 5 
MaA--------2------- [Thin Uplaend------------------- | Favorable | 1,800 | Blue grama-------------------- 25 
Manvel | | Normal 1,500 |Needlegrass 25 
| |Unfavorable 1,000 |Sedge------------------------- 20 
| | | Wes ren wheatgrass 15 
MbA, MbB----------- | Clayey------------------------ | Favorable 2,000 |Western wheatgrass 
Manzanola | | Normal 1,700 |Needlegrass------- 
| |Unfavorable 1,200 |Blue grama-------~ 
| |Buffalograss------ 
| | | Sedge------------------------- 
| | | | 
МтЕ#: 
Mathias----------- |Stony Hills------------------- Favorable | 2,500 {Big bluestem------------------ 
INormal | 2,100 |Little bluestem------ 
| Unfavorable | 1,600 lNeedlegrass---------- 
| | Sideoats grama------- 
| | | |Western wheatgrass--- 
| | | Blue grama-------------------- 
Midway------------ | Shallow----------------------- | Favorable | 1,600 |Western wheatgrass------------ 
[Normal | 1,400 |Green needlegrass---- 
| IUnfavorable | 900 |Sideoats grama------- 
| | |В1це grama----------- 
| | | |Buffalograss--------- 
| | | |Little bluestem------ 
| | | Prarie junegrass------------- 
| 
Rock outcrop. | | | | 
ΜΩΡΑ: | | | | 
Mathias----------- |Stony Hills------------------- | Favorable | 2,500 [Вір bluestem------------------ 
| [Могта1 | 2,100 [Little bluestem------ 
| lUnfavorable | 1,600 |Needlegrass---------- 
| | | | 5416906858 grama----- -- 
| | | lWestern wheatgrass--- 
| | | 
Rockoa. | | | 
| 
Rock outcrop. | | | 
МоВ---------------- | Thin Upland------------------- | Favorable | 1,800 
Minnequa | |Normal 1,500 
| νομος | 1,000 
| | | 
МрЕ#: | | | 
Minnequa---------- | Thin Upland----- -------------- | Favorable | 1,800 [Blue grama-------------------- 
| [Normal | 1,500 [Needlegrass--- 
| [Unfavorable 1,000 |Little bluestem----- 
| | |Western wheatgrass------------ 
| | | iacu -------------------τ----- 
Midway------------ | Sha1low---------------- ------- | Favorable 1,600 lWestern wheatgrass------------ 
[Normal | 1,400 {Green needlegrass------------- 
| {Unfavorable 900 |Sideoats grama 
| | | |Blue grama---- 
| | | |Buffalograss------------ 
| | | [Little bluestem 
| | | 


FEE junegrass------------- 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


ota roduction 
| | Characteristic vegetation | Compo- 


| Buffalograass------------------ 
| | 


Soil name and | Range site name | 
map symbol | |Kind of year | Dry | lsition 
| | weight 
5 acre, Pct 
| | | 
МСА, MtB----------- | Thin Upland------------------- | Favorable | 1,800 [Blue grama-------------------- | 25 
Mitchell | | Normal | 1,500 |Needleandthread------ ----| 25 
] lUnfavorable | 1,000 |Threadleaf sedge----- | 15 
| | | |üreen needlegrass---- ----| 10 
| | | ΠΕΝ wheatgrass------------ | 10 
NeD---------------- | Thin Upiand------------------- | Favorable | 2,000 |Needlegrass 
Nevee | | Normal | 1,700 |В1це grama-------------- 
| [Unfavorable | 1,200 |Little bluestem--------- 
| | | |Western wheatgrass 10 
| | | [81460858 grama---------- 10 
| | ! sedge -----------2------------- 10 
Мод, NoB, NoC------ | S11ty------------------------- | Favorable | 2,300 [Western wheatgrass------------| 45 
Norka | |Normal | 1,900 {Blue grama-------------- ----| 15 
| |Unfavorable | 1,300 |Green needlegrass------- ----| 15 
| | | |Needleandthread-------—-- ----| 10 
| | | | Buffalograss------------ ---- 5 
| | | [sedge ------------------- πο 5 
NuA, NuB, NuC------ |Ciayey------------------------ | Favorable | 2,200 |Western wheatgrass------------ | 50 
Nunn | {Normal | 1,800 [Green needlegrass 
| {Unfavorable | 1,300 [Blue grama-------------- 
| | | Es ------------------ 
OrE#: | | | | 
Orella----------- -|Shallow Clay------------------ | Favorable | 1,200 [Western wheatgrasB------------ | 40 
| | Normal | 1,000 [Blue grama-------------- 
| lUnfavorable | 700 [Green needlegrass------- 
| i l |Buffalograss------------ 
| | | | pricklypear------------ 
Rock outcrop. | | | | 
PaD*: | | 
Paunsaugunt------- | Shaliow----------------------- | Favorable | 1,400 |Little bluestem--------------- | 
| [Normal | 1,200 |Needlegrass--~-------~-- 
| {Unfavorable | 800 |Sideoats grama 
| | | [92858 ------------------------ 
Boneek------------ |S11ty------------------------- | Favorable | 2,200 [Western wheatgrass 
| | Normai | 1,800 |Green needlegrass------- 
| (Unfavorable | 1,300 |Needleandthread 
| | | | Blue grama----------------- 
| 
PbF#: | | | | 
Paunsaugunt------- | Shallow----------------------- [Favorable | 1,400 [Little bluestem. 
| | Normal | 1,200 |Needlegrass------------- 
| |Unfavorable | 800 |Sideoats grama---------- 
| | | Shrubs------------------------ 
Vanocker, | | | | 
Rock outcrop. | | | | 
Рев---—------------ |С1ауеу-------------------- -=-= | Favorable | 2,000 [Western wheatgrass------------ 
Pierre | | Normal | 1,700 |Green needlegrass-- 
| [Unfavorable | 1,200 [Blue grama-------------- 
| | | ር ------------------ 
PgE*: | | | | 
Pierre------------ |Clayey------------------------ | Favorable | 2,000 [Western wheatgrass------------ 
| |Могта1 | 1,700 |Green needlegrass-- 
| ከ | 1,200 |Blue grama-------------- 
| | 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Soil name and | 
map symbol | 
| 


PgE*: | 
Grummit----------- | Shallow Clay---------- 

| 

| 

| 

l 

РвЕ#: | 
Pierre------------ yey ---------------- 

| 

| 
Samsil------------ | Shallow Clay---------- 

| 

| 

| 

| 

| 

| 

ReD*: l 
Rekop----------- κ καν --------------- 

| 

| 

Í 

| 
Tilford----------- кр ----------------- 

| 

| 

| 

| 

| 

| 
Gystrum----------- | Upland----------- 

| 

| 

| 

| 

RgF*: | 

Rock outcrop. ] 

| 
Gystrum----------- [тп Upland----------- 

] 

| 

| 

| 

ΒΟΡΑ: | 

Rock outerop. | 
Mathias----------- [stony Hills----------- 

| 

| 

| 

| 

| 


Вибоһе------------ | Shallow--------------- 
| 


See footnote at end of table. 


Range site name 


Total production 
| | | Characteristic vegetation 


[Kind of year | 
| [weight 
Lb/acre 


| 

| 

| Favorable 
|Normal 
[Unfavorable 


| 
| 
| Favorable 


| Normal 
{Unfavorable 


| 

| Favorable 
[Normal 
[Unfavorable 


| Favorable 
[Normal 
[Unfavorable 


| 

Favorable 
[Normal 
JUnfavorable 


| Favorable 
[Normal 
{Unfavorable 


| Favorable 
{Normal 
|Unfavorable 


| Favorable 
|Normal 
ας 


| 
| 
| 
[Favorable 


| Normal 
{Unfavorable 


| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
[ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Dry 


1,400 
1,200 
800 


2,000 
1,700 
1,200 


1,400 
1,200 
900 


1,700 
1,400 
1,000 


2,600 
2,200 
1,500 


1,400 
1,100 
1,000 


1,400 
1,100 
1,000 


2,500 
2,100 
1,600 


1,800 
1,500 
1,000 


|Compo- 

| [sition 
Pet 

! | 
| | 
{Little bluestem--------------- | 30 
| Western wheatgrass---- | 20 
|Blue grama------------ | 15 
|Sideoats grama-------- | 10 
ος ------------------------- | 10 
| | 
|Western wheatgrass------------ | 60 
|Green needlegrass 
[Blue grama------------ 
ን πα. ——— ts 
|Western wheatgrass------------ | 30 
[Little bluestem------- 
{Sideoats grama-------- 


|Green needlegrass 
|Blue grama 
[asago ------------------------- 


| 
{Little bluestem--------.------ 
|Sideoats grama-------- 


[Blue grama----- መመመ መመመ EES 
|Needleandthread--------------- 
[Threadleaf sedge-------------- | 5 


western wheatgrass----- 222222. | 5 


{Little bluestem--------------- 
|Western wheatgrass---- 
|Big bluestem---------- 
|Green needlegrass----- 
|Needleandthread------- 
| Blue grama-------------------- 
{Kentucky bluegrass---- 
патат --------------------- 


[Little bluestem--------------- 
[Western wheatgrass---- 
| Needlegrass----------- 
IThreadleaf sedge------ 
|Sideoats grama---------------- 


J 
| 
| 
| 
[Little bluestem--------------- 
{Western wheatgrass- 
| Needlegrass------------------- 


| Threadleaf sedge-------------- 
|Sideoats gnrama---------------- 


| 
| 
| 
| 


|Big bluestem------------------ 
|Little bluestem 

| Needlegrass-------~--- 
|Sideoats grama-------- 
[Western wheatgrass------------ 
үрне grama-------------------- 


|Little bluestem--------------- 
|Prairie sandreed-------------- 
[Western wheatgrass------------ 
|Sideoats grama---------------- 
|Needleandthread--------------- 
|Big bluestem------------------ 
| 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Rock outcrop. 


Soil name and | Range site 
map symbol | 
SaE---------------- |Shallow Clay----- 
Samsil | 
| 
| 
| 
| 
SbD': | 
Samsil---------- κ operon Clay----- 
| 
| 
| 
| 
| 
Pierre------------ ከ a ------- 
| 
| 
ScA, ScB, ScO------ [811Όγ---------- -- 
Satanta | 
| 
| 
SdA, SdB----------- | S11ty------------ 
Savo | 
| 
| 
| 
| 
SmE*: | 
Schamber---------- Moi Snallow----- 
| 
| 
Eckley------------ | to Gravel 
| 
| 
| 
| 
| 
| 
SnE*: | 
Singles RE ---------- 
| 
| 
| 
| 
| 
| 
στα σα ---------- 
| 
| 
| 
| 
| 
| 
| 


See footnote at end of table. 


name 


otal production 


| 
ከ68. of year 


| Favorable 
[Normal 
|Unfavorable 


| 
| 
| 
| 
| Favorable 


| Normal 
| 


| Favorable 
INormal 
| Unfavorable 


|Favorable 
| Normal 
аа 


| 


| Favorable 
|Normai 
|Unfavorabte 


| 
| 
| 
| Favorable 


[Normal 
{Unfavorable 


| Favorable 
[Normal 
| Unfavorable 


| 
| 
| 
| 
| 


| Favorable 
[Normal 
[Unfavorable 


| Favorable 
| Normal 
lUnfavorable 


1,800 
1,500 
1,000 


1,500 
1,400 
1,200 


| Characteristic vegetation | Compo- 
| |sition 


[Western wheatgrass 
[Little bluestem--- 
|Sideoats grama---------------- 
[Green needlegrass- 
[Blue grama-------- 
ο ------------------------- 


| 

|Western wheatgrass 
{Little bluestem------ 
{Sideoats grama------- 
{0гееп needlegrass---- 
|Blue grama 
| ---------------- 


|Western wheatgrass----------—-- 
| Green needlegrass---- 
|Blue grama----------- 
nicum uds ------------------ 


[Western wheatgrass------------ 
|Blue grama----------- 
| Needleanádthread------ 
[Green needlegrass---- 
|Prairie sandreed----- 


[Western wheatgrass------------ 
[Green needlegrass---- 
| Needleandthread------ 
| 81.96. grama----------- 
{Рга1г1е sandreed-- 
|Sideoats grama----- 


| 

| Sedge------------------------- 
|Blue grama----------- 
|Needleandthread 
Burra loerass ------------------ 


|Blue grama-------------------- 
|Western wheatgrass--- 
| Needleandthread-----~ 
|Sedge------------------------- 
[Green needlegrass------------- 
ISideoats grama---------------- 
ከ bluestem--------------- 
| 
| Needieandthread--------------- 
|Western wheatgrass--- 
[Little bluestem--------- 

|Blue grama-------------- 

|Sideoats gra&ma---------- 

|Threadleaf sedge-------------- 
|” ----------------------- 


|Blue grama------------------- 
[Little bluestem--------- 
| Needlegrass------------- 
{Western wheatgrass- 
|Sideoats grama----- 
| Threadleaf sedge-------------- 


| 
| 
| 
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TABLE 6.~-RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Total production 


|Sideoata grama---------------- 


Soil name and | Range site name | | Characteristic vegetation | Compo- 
map symbol | [Kind of year | Dry | [sition 
| | |weight 
| | ES acre, Pet 
SpP*: | | | 
Spearfish--------- | Shallow----------------------- | Favorable | 1,800 |Little bluestem--------------- 30 
| |Могта1 | 1,500 |Prairie sandreed----- 15 
| lUnfavorable | 1,000 [Western wheatgrass--- 10 
| | | | Needleandthread------ 10 
| | | |Big bluestem--------- 5 
| | | |Prairie dropseed----- 5 
| | | [595955 grama---------------- | 5 
Rock outerop. | | | | | 
SsE*: ! | | | | 
Spearfish--------- | Shallow----------------------- |Favorable | 1,800 [Little bluestem----------- ----| 30 
| {Normal | 1,500 |Prairie sandreed-------------- | 15 
| {Unfavorable | 1,000 |Prairie dropseed-------------- | 10 
| | |Big bluestem------------------ | 5 
| | | lWestern wheatgrasg------------ | 5 
| 1 | | Needleandthread--------------- | 5 
| | | |Sideoats grama---------------- | 5 
Tilford----------- [S1l1ty------------------------- | Favorable | 2,500 [Little bluestem--------------- | 25 
| | Normal | 2,100 |Western wheatgrass--- | 20 
| {Unfavorable | 1,600 |Big bluestem--------- | 15 
| | | [Green needlegrass---- { 15 
| | | |Needleandthread------ | 5 
| | | |Blue gramá----------- { 5 
| | | {Kentucky bluegrass--- | 5 
| | | በክ ------------- -------- | 5 
St----------------- [Clayey Overflow----- -------- --|Favorable | 2,600 |Western wheatgrass------------ | 60 
Stetter [Normal | 2,200 |Green needlegrass---- | 10 
| |Unfavorable | 1,500 [Switchgrass---------- | 10 
| | | [дерге ------------------------- | 5 
Sw----------------- Dense Clay---------- ---------- |Favorable | 1,500 [Western wheatgrass------------ | 60 
Swanboy | Normal | 1,200 |Green needlegrass------------- | 25 
| |Unfavorable | TOO | | 
ТаА, ТаВ, TaC------|Silty------------------------- | Favorable | 2,600 [Little bluestem--------------- [ 
Tilford | INormal | 2,200 |Western wheatgrass--- | 
| |Unfavorable | 1,500 |Big bluestem--------- [ 
| | |Green needlegrass---- | 
| | | INeedleandthread------ | 
| | | Blue grama----------- 
| | | 1 Кепецску bluegrass--- 
| | | | Peadpyant --------------------- 
TgC*: | | | | 
Tilford--------- --|S1lty------------------------- | Favorable | 2,600 |Little bluestem--------------- 
| | Normal | 2,200 |Western wheatgrass--- 
| |Unfavorable | 1,500 [Big bluestem--------- 
] | |Green needlegrass---- 
| | l INeedleandthread--- 
| | | [Blue grama-------- _ 
| | | |Kentucky bluegrass--- 
| | | [መደደር ይባ --------------------- 
üGystrum----------- | Thin Upland------------------- | Favorable | 1,800 |Little bluestem--------------- 
| |Normal | 1,500 [Western wheatgrass--- 
| [Unfavorable | 1,000 |Needlegrass---------- 
| | |Threadleaf sedge----- 
| | 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


ota roduction 
| | | Characteristic vegetation 


Soil name and | Range site name | Compo- 
map symbol [Kind of year | Dry | Isition 
weight 
| መ acre 
VaE---------------- [Sands---—---- | Favorable | 2,500 |Prairie sandreed--- 
Valent | INormal | 2,000 |Sand bluestem------ 
] |Unfavorable | 1,200 |Blue grama------------ 
| | | Needlegrass----------- 
| | | {Little bluestem------- 
| | | | Sand dropseed------ 
| | | | 8419660858. grama----- 
| | | [5854 sagebruah---------------- 
WpC*: | | ! 
Winler------------ |Dense Clay-------------- ------ | Favorable | 1,700 [Western wheatgrass-- 
| |Normal | 1,300 |Green needlegrass------------- 
| аиы | 800 | 
Pierre------------ | Clayey---~--- ----------------- | Favorable | 2,000 [Western wheatgrasa------------ 
| | Normal | 1,700 |Green needlegrass 
| |Unfsvorabie | 1,200 |Blue grama------------ 
| | | | ር መመመ: መመ መው — መር | 5 
ZnE*: | | | | 
Zigweld----------- [Thin Upland-------------- -----|Favorable | 1,800 |Needleandthread-------- መመመ መመመ | HO 
] | Normal | 1,500 [Blue grama------------ 20 
| {Unfavorable | 900 |Tnreadleaf sedge 20 
| | | ον wheatgrass------------ | 10 
Nihill------------ | Thin Upland------------------- | Favorable | 1,440 |Needleandthread--------------- | 30 
[Normal | 1,200 {Western wheatgrass---- ---| 15 
| [Unfavorable | 840 |Little bluestem---------- 15 
| | | |Blue grama------------ ses 15 
| | | IThreadleaf sedge--------- 15 
| | | [Sideoats grama--------- 5 
| | | [Green needlegrass----- - 5 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY 


[Only the soils suitable for production of commercial trees are listed, Absence of an entry indicates that 
information was not available] 


Severe Moderate ΠΠ 
| 


Rock outerop. 


Management concerns Potential productivit 
Soil name and lOrdi- | Equip- | 
map symbol |nation|Erosion | ment |Seedling{ Wind- | Common trees {Site | Trees to plant 
lsymbol|hazard | limita-|mortal- | throw | | index | 
| | tion it | hazard | 
| | | | | | | | 
MmE* : | | | | | | | | 
Mathias----------- | 6r [Severe [Moderate!Severe [aight entere pine------ | 90 |Ропаегова pine. 
| | | | 
Midway. | | | | | | | | 
| | | | | | | | 
Rock outcrop. | | | | | | | | 
| | | | | | | l 
ΜΠΕ: | | | | | | | | 
Mathias | 6r | Severe Severe [Severe μος Ponderosa pine------ | цо [көпаерова pine. 
Rockoa------------ | 5r [Severe Severe aerate arci Ponderosa pine------ | 50 ከ pine. 
| | 
Rock outerop. | | | | | | | | 
| | | | | | | | 
PbF*: | | | | | | | | 
Paunsaugunt------- | 6d በ Stien | Severe ποιο Ponderosa pine------ | 40 ώμο, pine. 
| | 
Vanocker---------- | 5f ως, ISevere а PRETO pine------ | 50 | ን pine. 
| | 
Rock outcrop. | | | | | | | | 
| | | | | | | | 
RoF#: | l | | | | | | 
Rock outerop. | | | | | | | | 
| | | 
Mathiasg----------— | 6r |8еуеге pes [Severe [Slight αν, pine------ | 40 ο. pine. 
| ] | | | 
Butche. | | | | | | | | 
| | | | | | | | 
RrF#: | | | | | | | 
Rockoa------------ | 5r {Severe | | panderoa pine------ | 50 Ponderosa pine. 
| | 
| | | | | | 
| | | | 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


[The symbol < means less than. Absence of an entry indicates that trees generally do not grow to the given 
height on that soil] 


Trees havin redicted 20-year average heights, in feet, of-- 
Soil name and | | Te 


map symbol | <8 | 8-15 | 16-25 | 26-35 
| 
Δβ------------------- | Eastern redcedar, Siberian elm, --- መመመ 
Absted Rocky Mountain ponderosa pine, | 


juniper, Siberian green ash, Russian- 


American plum, lilac.| juniper, ponderosa 
Pine, green ash, 
Russian-olive, 


Manchurian crabapple. 


| | 
| | 
| | | 
| | | 
| peashrub, silver | olive. | 
| buffaloberry, | | 
| Tatarian honeysuckle, | | 
| lilac. | | | 
Ааб--------------- |American plum, |Eastern redcedar, |Ponderosa pine, green |Siberian elm. 
Alice | Siberian peashrub, | Rocky Mountain | ash, honeylocust, | 
| skunkbush sumac, | juniper, Russian- | common hackberry. | 
| lilac. | olive. | | 
| 
AbA, AbB---------- [Siberian peashrub, | Common hackberry, |Siberian elm, | --- 
Altvan | skunkbush sumac, | green ash, Russian- | ponderosa pine. 
| Tatarian honeysuckle,| olive, eastern | | 
| Peking cotoneaster. | redcedar, Rocky | | 
| | Mountain Juniper, ] | 
| | honeylocust. | | 
ΑΡΗ. | | | | 
Aquolls | | | | 
| | | | 
Ar. | | | | 
Arvada | | | | 
AsB, AsC---------- | American plum, | Eastern redcedar, |Ponderosa pine, green |Siberian elm. 
Ascalon | Siberian peashrub, | Rocky Mountain | ash, honeylocust, | 
| skunkbush sumac, | Juniper, Russian- | common hackberry. | 
| 111ac. | olive. | | 
Bas, | | | | 
Badland | | ! | 
Bb---------------- | --- |Ponderosa pine, | --- | --- 
Bankard | | eastern redcedar, | | 
| | Rocky Mountain | | 
| | Juniper. ! ! 
Be---------------- | --- |Russian-olive, Rocky [Ponderosa pine, blue [Plains cottonwood, 
Barnum | | Mountain juniper, | spruce, Black Hills | golden willow. 
| | Siberian peashrub, | spruce, green ጸ8ከ, | 
| | American plum. | common hackberry. | 
| 
BoA, BoB, BpB-----|Lilac----------------- {Green ash, Siberian ISiberian elm, | --- 
Вопеек | | crabapple, Rocky | ponderosa pine, blue | 
| | Mountain juniper, | spruce, Black Hills | 
| | соттоп chokecherry, | spruce, Russian- | 
| | Siberian peashrub, | olive. | 
| | American plum. | | 
BrD--------------- i --- { --- | --- | --- 
Broadhurst | | | | 
BuB--------------- |Siberian peashrub, lEastern redcedar, |Siberian elm, | --- 
Bufton Tatarian vel Rocky Mountain | honeylocust. | 
| | | 
| | | 
| | | 
| | | 


See footnote at end of table. 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicte -year average heights, in feet, of-- 


Soll name and 


| 
map symbol | <8 l 8-15 | 16-25 | 26-35 
| | 
| | 
BvD#: | | 
Butche. I | 
| 
Siberian elm, --- 


| 

| 

| 

Boneek-------- ---|Lilae----------------- |Green ash, Siberian | 
| crabapple, Rocky ponderosa pine, blue | 

Mountain Juniper, spruce, Black Hills | 
common chokecherry, | 
| 

| 

| 


| | 
| | Spruce, Russian- 
| | Siberian peashrub, 
| 
| | 


| 
| 
| 
| 
| 
| 
| 
| 
| olive, 
American plum. | 
CnD* I і 
Colby------------ {Siberian peastirub----- |Ponderosa pine, |S1berian elm-------—--- | --- 
| | eastern redcedar, | | 
| | Russian-olive, Rocky | | 
| | Mountain Juniper. | | 
Norka------------ ILilac----------------- |Green ash, Siberian {Siberian elm, | --- 
| crabapple, Rocky | ponderosa pine, blue | 
| | Mountain juniper, | spruce, Russian- | 
| | соттоп chokecherry, |] olive. | 
| | Siberian peashrub, | | 
| | American plum. | | 
| 
DaB, DaC---------- | --- | Ponderosa pine, | --- | --- 
Dailey | | eastern redcedar, | | 
| | Rocky Mountain | | 
| | juniper. | | 
DwA, DwB, DwE----- | --- {Ponderosa pine, | --- | --- 
Dwyer | | eastern redcedar, [ 
| | Rocky Mountain | | 
| | juniper. | | 
Еаб--------------- |Siberian peashrub, [Siberian elm, --- | --- 
Eckley | lilac. | ponderosa pine, | | 
| | соттоп hackberry, | 
[ | green ash, Russian- | | 
| | olive, eastern l 
| | redcedar, Rocky | | 
| | Mountain juniper. | | 
Ga---------------- |Lilac----------------- |Russian-olive, Rocky Ponderosa pine, blue |Plains cottonwood, 
Glenberg | | Mountain juniper, Spruce, Black Hills | golden willow. 
| | Siberian peashrub, | Spruce, green ash, | 
| | American plum. | common hackberry. | 
GrE*: | I | | 
Grummit. | | | | 
Rock outcrop. | | | | 
@в0#; | | | 
Grummit. | | ! | 
Snomo. | | | | 
На---------------- ILilac----------------- |Green ash, Siberian | S1berian elm, | --- 
Науегвоп | | erabapple, Rocky | ponderosa pine, blue | 
| | Mountain juniper, | spruce, Black Hills 
| | common chokecherry, | spruce, Russian- 
| Siberian peashrub, | olive. | 
| | American plum. | 
HbB. | | | 
Haverson Variant | | | 
He*: | | | | 
Hisle. | | | | 
| | | | 
Slickspots. | | | | 


See footnote at end of table. 
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Soil name and 
map symbol 


Kadoka 


KeD*: 
Kadoka. 


| 
Jose insu መው 


Manvel 


MbA, MbB---------- 
Manzanola 


MmE* : 
Mathias. 


Midway. 
Rock outcrop. 


MnF#: 
Mathias. 


Rockoa. 
Rock outcrop. 


MoB------------ = 
Minnequa 


МрЕ#: 
Minnequa. 


Midway. 


TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


rees having predicted 20-year average heights, in feet, of-- 


| 
| <8 
| 


|American plum, silver 
| buffaloberry, lilac. 


[Siberian peashrub, 
silver buffaloberry, 


cotoneaster, lilac. 


| 
| American plum, Peking 
| 
| 


[Rocky Mountain 

| Juniper, eastern 

| redcedar, Siberian 

| peashrub, lilac, 

| silver buffaloberry. 


[Siberian peashrub, 
silver buffaloberry, 


| 
! 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 


|Rocky Mountain 
juniper, eastern 
redcedar, Siberian 
peashrub, lilac, 
Silver buffaloberry. 


See footnote at end of table. 


| 8-15 


| 
| 
| 
| 
|Green ash, Siberian 
| crabapple, Rocky 

| Mountain juniper, 

| common chokecherry, 
| Siberian peashrub. 
|Green ash, Siberian 
| crabapple, Rocky 

| Mountain juniper, 

| common chokecherry, 
| Siberian peashrub, 
| American plum. 


lüreen ash, Siberian 
| crabapple, Rocky 
Mountain juniper, 
common chokecherry, 
Siberian peashrub, 
American plum. 


| 

| 

| 

| 

| 

| 

[Green ash, Rocky 

| Mountain juniper, 

| Russian-olive, 

| Siberian crabapple, 

| common chokecherry. 

|Russian-olive, Rocky 
Mountain juniper, 
Siberian peashrub, 
American plum. 


| 
| 
| 
| 
|Ponderosa pine, 

| Siberian elm, green 
| ash, Russian-olive. 
| 

] 


|Green ash,- Rocky 
| Mountain juniper, 


American plum, lilac.| Russian-olive, 


| Siberian crabapple, 
common chokecherry. 


Ponderosa pine, 


ash, Russian-olive. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
[ 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 


Siberian elm, green 


| 
| 


16-25 


Siberian elm, 
ponderosa pine, bur 
o&k, Russian-olive. 


Siberian elm, 
ponderosa pine, blue 
spruce, Black Hills 
spruce, Russian- 
olive. 


Siberian elm, 
ponderosa pine, blue 
8pruce, Black Hills 
spruce, Russian- 
olive. 


Siberian elm, 
ponderosa pine. 


Ponderosa pine, blue 
spruce, Black Hills 
spruce, green ash, 
common hackberry. 


Siberian elm, 
ponderosa pine. 


Soil survey 


| 26-35 


Plains cottonwood, 
golden willow, 


Fall River County, South Dakota 129 
TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees havin redicted 20-year average heights, in feet, of-- 
Soil name and | | 


| 
тар symbol | «8 | 8-15 | 16-25 | 26-35 
| 
МЕА, МЄВ-------——-}5кцпКбивһ sumac, Eastern redcedar, Siberian elm---------- | --- 
Mitchell | Siberian peashrub, Rocky Mountain 


Tatarian honeysuckle, 
silver buffaloberry. 


| 

| 

| 

| juniper, ponderosa 

| pine, Russtan-olive, 
| honeylocust, green 
| 

| 

| 

l 


| 
| 
| 
| ash. 
NeD. | 
Nevee | 
МоА, NoB, NoC-----|Lilac----------------- [Green ash, Siberian Siberian elm, --- 
Norka | crabapple, Rocky ponderosa pine, blue 
| | Mountain juniper, Spruce, Russian- 
i | eommon chokecherry, olive. 
| | Siberian peashrub, 
| | American plum. 
Мод, NuB, NuC----- |Lilac----------------- |Green ash, Siberian Siberian elm, --- 
Nunn | erabapple, Rocky ponderosa pine, blue 
Mountain juniper, Spruce, Black Hills 
common chokecherry, Spruce, Russian- 
Siberian peashrub, olive. 
American plum. 
OrE*; 
Orella. 


Rock outcrop. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Mountain juniper, | Spruce, Black Hills 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
] 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
] 
| 
| 
| 
| 
| 
| 
l 


PaD#: 

Paunsaugunt. 

Boneek----------- |Lil&o----------------- IGreen ash, Siberian Siberian elm, --- 
| | crabapple, Rocky ponderosa pine, blue 
| 
| | соттоп chokecherry, Spruce, Russian- 
[ | Siberian peashrub, olive. 
| | American plum. 

ΡΌΡ8: | | 

Paunsaugunt. | | 

Vanocker. | | 

| 

Rock outcrop. | | 
РеВ---------- -----|Siberian peashrub, |Green ash, Rocky Siberian elm, --- 

Pierre | silver buffaloberry, | Mountain juniper, ponderosa pine. 
| American plum, Peking| Russian-olive, 
| eotoneaster, lilac. Siberian crabapple, 
| | common chokecherry. 
| 

PgE*: | | 

Pierre. | | 
| 

Grummit. | | 

PsE*: | | 

Pierre. | | 

Samsil. | 
| [ 

Pt*, Put, | | 

Pits | | 

| 
ReD*: | | 
Rekop | | 


See footnote at end of table. 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


T Trees havin redicted 20-year average heights, in feet, of-- 
Soll name and | T T 


| 
map symbol | <8 | 8-15 | ጊ6=25 | 26-35 


| | 
ReD*: | | 
Tilford---------- |Lilac----------------- [Green ash, Siberian 

| crabapple, Rocky 

Mountain juniper, 
common chokecherry, 
Siberian peashrub, 
American plum. 


Siberian elm, 
Ponderosa pine, blue 
spruce, Black Hills 
Spruce, Russian- 
olive. 

Gyatrum. 


RgF*: 
Rock outcrop. 


Gystrum. 


RoF#: 
Rock outcrop. 


Mathias. 
Butche. 


RrF#: 
Rockoa. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Rock outcrop. | 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


SaE. 
Samsil 
SbD*: 
Samsil. 
Pierre. 
ScA, ScB, SoC-----|Skunkbush sumac, Russian-olive, common |Eastern redcedar, Siberian elm. 
Satanta 111ac, Tatarian chokecherry. honeylocust, 
honeysuckle. ponderosa pine, green 
ash, common 
hackberry, bur oak. 
SdA, SdB--------~- |Lilac----------------- |Green ash, Siberian Siberian elm, --- 
Savo | | erabapple, Rocky ponderosa pine, blue 
Mountain juniper, spruce, Black Hills 
common chokecherry, spruce, Russian- 
Siberian peashrub, olive. 
American plum. 
5тЕ#: 
Schamber. 
Eckley. 
SnE*: 
Penrose. 


Rock outcrop. 


SpF#: 
Spearfish. 


Rock outerop. 


S8E#: 


| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Spearfish. | 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
! 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 


| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
Shingle. | ! 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 


See footnote at end of table. 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


rees having predicte “year average heights, in feet, of-- 


Soil name and 


4 
silver buffaloberry, ponderosa pine. 
American plum, Peking 


cotoneaster, lilac. 


Mountain juniper, 
Russian-olive, 
Siberian crabapple, 
common chokecherry. 


Zigweid. 


| 
map symbol | «8 | 8-15 | 16-25 | 26-35 

| | | | 

68፪5: | | | | 

Tilford. | | | | 
St--------------- -|Siberian peashrub, iGreen ash, Rocky |Sibertan elm, | --- 

Stetter { silver buffaloberry, | Mountain juniper, | ponderosa píne. | 

| American plum, Peking| Russian-olive, | | 

| cotoneaster, lilac. | Siberian crabapple, | | 

| | common chokecherry. | | 

Sw. [ | | | 

Swanboy | | | | 
Тал, TaB, TaC----- |Lilac--------------- --|üreen ash, Siberian | Siberian elm, | --- 

Tilford | | crabapple, Rocky | ponderosa pine, blue | 

| | Mountain juniper, | spruce, Black Hills | 

! | соттоп chokecherry, | spruce, Russian- | 

| | Siberian peashrub, | olive. | 

| | American plum. | | 

TgC*: | | | | 
Tilford------.---- |Lilac---------- ------- [Green ash, Siberian 1 Siberian elm, | --- 

| | crabapple, Rocky | ponderosa pine, blue | 

| | Mountain juniper, | spruce, Black Hills | 

| | common chokecherry, | spruce, Russian- | 

| | Siberian peashrub, | olive. | 

| | American plum. | | 

Gystrum. | | | | 

| 

V&E--------------- | --- |Еавбегп redcedar, | --- | --- 

Valent | | Rocky Mountain { | 

| | juniper, ponderosa | | 

| | pine. | | 

| | | | 

WpC#: | | | | 

Winler. | | | | 
Pierre----------- [Siberian peashrub, [ού ash, Rocky 3 berian elm, | --- 

| | | 

J | | 

| | | 

| | | 

| | | 

| | | 

| | | 

| | | 


| 
| 
| 
J 
| 
2пЕ#: | 
| 
| 
Nihill. | 


s=‏ ر j unl сш ο ώμου μον мшш ыы‏ = ا ا ا 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 9.--RECREATIONAL DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 


Soil name and | Camp areas 


map symbol 


| | | | 


Picnic areas | Playgrounds | Paths and trails 


Αβ-------------------- | Moderate: | Moderate: | Moderate: | Moderate: 
Absted | dusty. | dusty. | dusty. | dusty. 
| | | 
Ааб------------------- |S11ght--------------- | S11ght--------------- |Moderate: | Slight. 
Alice | | | slope. | 
| 
AbA------------------- | Moderate: | Moderate: | Moderate: | Moderate: 
Altvan | dusty. | dusty. | dusty. | dusty. 
| 
AbB------------------- | Moderate: |Moderate: |Moderate: |Moderate: 
Altvan | dusty. | dusty. | slope, | dusty. 
| | | dusty. | 
| | | | 
Ap*. | | | | 
Aquolls [ | | 
Ra sise | Moderate: | Moderate: | Moderate: | Moderate: 
Arvada | peres slowly, | peres slowly, | peres slowly. | dusty. 
| dusty. | dusty. | | 
| | | 
ASB---------- --------- | S1light--------------- |S1ight--------------- | Moderate: | S1ight. 
Ascalon | | | slope, | 
| 
ABC----------7-—-------- | S11ght----- ---------- | S11ght--------------- | Severe: ISlight. 
Ascalon | ! ! slope. | 
| 
Ba*, | | | | 
Badland | | | | 
Bb-------------------- | Severe: | S11ght--------------- IModerate: [Slight. 
Bankard | flooding. | | flooding. | 
| | | 
1: ርች ናዉ E ses | Severe: | Moderate: | Moderate: | Severe: 
Barnum | flooding. | excess salt, | flooding. | erodes easily. 
| | dusty. | | 
ВоА------------------- | Moderate: | Moderate: | Moderate: | Moderate 
Boneek | dusty. | dusty. | dusty. | dusty. 
BoB, BpB-------------- | Moderate: |Moderate: IModerate: |Moderate: 
Boneek | dusty. | dusty. | slope, | dusty. 
| | | dusty. | 
| 
BrD--------- "— <= |Moderate: |Moderate: |Severe: | Severe: 
Broadhurst | slope, | slope, | slope. | erodes easily. 
| peres slowly, | tco clayey, | | 
| too clayey. | percs slowly. | | 
ВиВ------------------- | S11ght------------ | S1ight------------ | Moderate [Slight. 
Bufton | | | slope. | 
BvD*: | i | | 
Butche--------------- | Severe: | Severe: | Severe |Slight. 
| depth to rock. | depth to rock. | slope, | 
| | | depth to rock. | 
| 
Boneek--------------- | Moderate: | Moderate | Severe | Moderate 
| dusty. | dusty. ! slope. | dusty. 
| 
CnD*: | | | | 
Colby---------------- | Moderate: | Moderate: | Severe: | Severe: 
| slope, | slope, | slope. | erodes easily. 
| dusty. | dusty. ! | 
| 


See footnote at end of table. 
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Soll name and 
map symbol 


ا | کے 


Glenberg 
GrE*: 


Grummit---2-------- 


Rock outcrop. 


Kadoka 


TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


| Сатр агеав 


| 
|Moderate: 
| dusty. 


| Severe: 
| too sandy. 


| 
እ ------------ | S1ight------------ 
| 
Мате ------------ | S11ght------------ 
| | 
| Severe: |Severe: 
| slope. | slope. 
| 
| S1Yight----------- ው መ መመመመጨመመ መሙ: 
| 
| | 
ISevere: Siight------------ 
| flooding. 
I 
| Severe: Severe: 
Slope, slope, 


depth to rock. 


| Severe: 
| depth to rock. 
| 


| 

| Moderate: 

| slope, 

| too clayey. 
| 


| Severe: 
| flooding. 


| Severe: 
| flooding. 


IModerate: 
| peres slowly, 
| dusty. 


| 

l 

| Severe: 

| ponding, 

| peres slowly. 


| 

ας, αὶ 
| 

| Moderate: Moderate: 

| dusty. dusty. 


See footnote at end of table. 


| Picnic areas 


Moderate: 
dusty. 


too sandy. 


Severe: 


| 

| 

l 

| 

| 
ር 
| 

[Зе 

| too sandy. 


depth to rock. 


Severe: 
depth to rock. 


Moderate: 
slope, 
too elayey. 


Moderate: 
dusty. 


Moderate: 
регез slowly, 
dusty. 


Severe: 
ponding, 
excess sodium, 
percs slowly. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| à 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
ld 
| 
| 
| 
| 
| 
| 
| 


S11ght------------ 


| Playgrounds 
| 


Severe: 
slope. 


too sandy. 


Severe: 
slope, 


] 
| 
| 
| 
| 
Peers 
| 
| 
| 
| too sandy. 


| 
|S1ight------------ 
| 


| Moderate: 
| slope. 
| 


| Severe: 
| slope. 


| Severe: 
| slope. 


| S1ight------------ 


Severe: 
slope, 
depth to rock. 


| 

| 

| 

| 

| 

] 

1 

| 

| slope; 
l 

159 

ls 

| 

| 
[Moderate: 

| flooding. 
| Moderate: 
| slope. 


Moderate: 
peres slowly. 


| 
| 
| 
| 
| 
| 
| Severe: 

| ponding, 

| peres slowly. 
| 

| Moderate: 

| в1оре. 


|Moderate: 

| slope, 

| depth to rock, 
| dusty. 


| Paths and trails 
| 


evere: 
too sandy. 


| 
[Заң 


| 

pene 

| 
|Moderate: 
| slope. 

| 

| Moderate: 
| austy. 


| 
|Slight. 
| 
| 


Severe: 
slope. 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


Moderate: 
dusty. 


Moderate: 
dusty. 


Severe: 


e 
ponding. 


Slight. 


Moderate: 


| 

| 

| 

| 

[ 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
eee 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| dusty. 
| 
| 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and | Camp areas 


map symbol 


| | | | 


| Picnic areas 


depth to rock. 


| Playgrounds 


8lope. 


Soll survey 


! Paths and trails 


| | | 
KeD#: | | | | 
Kadoka------------- --|Moderate: IModerate: |Severe: [Moderate 
| slope, | slope, | slope. | dusty. 
| dusty. | dusty. | | 
Eppinge-------------- | Severe: ISevere: l Severe: | Severe 
| depth to rock. | depth to rock. | slope, | erodes easily. 
| | | depth to rock. | 
KyA------------------- |Moderate: IModerate: |Moderate: |Severe: 
Kyle | peres slowly, | too clayey, | too clayey, | erodes easily. 
| too clayey. | регов slowly. I percs slowly. | 
| 
KjB-------------- -----|Moderate: |Moderate: IModerate: | Severe: 
Kyle | percs slowly, | too clayey, | slope, | erodes easily. 
| too clayey. | percs slowly. | too clayey, | 
| | | percs slowly. | 
| | 
Lo-------------------- | Severe: | S11ght-------- ---- | S1ight------- ----- | S1ight. 
Lohmiller | flooding. | | | 
MaA------------------- \Moderate: |Moderate: |Moderate: |Severe: 
Manvel | dusty. | dusty. | dusty. | erodes easily. 
| 
Μολ-------------------- | S11ight-------- ------- | S1Yight--------------- | S1A4ght--------------- | Severe: 
Manzanola | | | | erodes easily. 
| | 
MbB------------ ------- {Slight------- -------- |8ἑλρῃς--------------- IModerate: | Severe: 
Manzanola | | | slope. | erodes easily. 
| 
МтЕ*: | | | 
Mathias-------------- |Severe: |Severe: |Severe: | Severe: 
| slope, | slope, | large stones, | slope. 
| large stones. | large stones. | slope. l 
| 
Midwgy--------------- | Severe: [Severe: | Severe: |Moderate: 
| slope, | slope, | depth to rock, | slope. 
| depth to rock. | depth to rock. | в1оре. | 
| | 
Rock outcrop. | | | | 
MnP*: | | | 
Mathiag-------------- | Severe: | Severe: | Severe: | Severe: 
| slope, | slope, | large stones, | slope. 
| 1агде stones. | large stones. | slope, | 
Roekoa--------------- | Severe: | Severe: | Severe: | Severe: 
| slope, { slope, | large stones, | slope. 
| large stones. | large stones. | в1оре. | 
| 
Rock outcrop. | | | | 
MoB-------------——--- -|Moderate | Moderate: | Moderate: | Moderate: 
Minnequa | dusty. | dusty. | slope, | dusty. 
| | | depth to rock. | 
| 
MpE*: | | | | 
Minnequa----------- --|Moderate: |Moderate: |Severe: |Moderate: 
| slope, | slope, | slope. | dusty. 
| dusty. | dusty. | | 
| 
Midway--------------- |Severe: |Severe: | Severe: |Moderate: 
| slope, | slope, | depth to rock, | в1оре. 
| | | 


| depth to rock. 
| 


See footnote at end of table. 
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Soil name and 
map symbol 


TABLE 9.--RECHREATIONAL DEVELOPMENT--Continued 


| Playgrounds 
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| Paths and trails 
| 


OrE*: 


Rock outcrop. 


Рар#; 


Paunsaugunt-------- 


Boneek------------- 


PbF#: 


Paunsaugunt-------- 


Vanocker----------- 


Rock outerop. 


Pierre 


PgE*: 


Pierre------------- 


Grummit------------ 


| Camp areas | Pienic areas 
| 
|Moderate: | Moderate: 
| dusty. | dusty. 
[ 
Moderate: IModerate: 
| dusty. | dusty. 
| | 
IModerate: {Moderate: 
slope, | slope, 
| dusty. | dusty. 
Moderate: IModerate: 
| dusty, | dusty. 
| 
| Moderate: | Moderate: 
| dusty. | dusty. 
) 
| Moderate: | Moderate: 
| dusty. | dusty. 
|።48ኮ5 Bete on | $light------------- 
| | 
|554885 ———— መመ --|Slight------------- 
| 
| 
ጮክ ------------ Slight------------- 
| 
| 
| Severe: Severe 
slope, slope, 


| 
| depth to rock. 
| 
| 


{Severe: 
! depth to rock. 


[ 


| Moderate: 

| dusty. 

| 

i 

| Severe: 

| depth to rock. 


| 
| 
| Severe: 
| slope. 


|Moderate: 
| peres slowly, 
| too с1ауеу. 


| 
| 
| Severe: 
| slope. 


| Severe: 
| slope, 
| depth to rock. 


See footnote at end of table. 


Severe: 
depth to rock. 


Moderate: 
too clayey, 
percs slowly. 


Severe: 
slope, 
depth to rock. 


Moderate: 
dusty. 


Moderate: 


Moderate: 
slope, 
dusty. 


Severe: 
slope. 


| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


[ΓΕ ---------ω--- 


| 
| Moderate: 
| Slope. 


| Severe: 
| в1оре. 


Severe: 
Blope, 
depth to rock. 


Severe: 

Blope, 

small stones, 
depth to rock. 


Severe: 
slope. 


Severe: 

slope, 

small stones, 
depth to rock. 


Severe: 
slope, 
small stones. 


Moderate: 
slope, 
too clayey, 
depth to rock. 


Severe: 
slope. 


Severe: 
slope, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| depth to rock. 


Moderate: 
dusty. 


Moderate: 
dusty. 


Moderate: 
dusty. 


Moderate: 


l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| dusty. 


| Moderate: 
dusty. 


[Moderate: 
dusty. 
|Slight. 

| 


ΘΕ 


Slight. 


Moderate: 
too clayey. 


Severe: 
erodes easily. 


Moderate: 
slope, 
too с1ауеу. 
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Soil name and 


map symbol 


РвЕ#: 


Pierre------------ 


Tilford----.------- 


Gystrum------------ 


RgP*: 
Rock outcrop. 


üystrum------------ 


RoF#: 
Rock outcrop. 


Mathias------------ 


RrP#: 


Samsil 


SbD*: 


Samsil------------- 


Pierre------------- 


Satanta 


δοῦ---------------- — 


Satanta 


TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


| Camp areas 


| 


| Moderate: 

| slope, 

| peres slowly, 
| too clayey. 


| Severe: 
| depth to rock. 


| Moderate: 
| dusty. 


|Moderate: 
| slope. 


| Severe: 
| slope, 
| large stones. 


| Severe: 
| slope, 
| depth to rock. 


| slope, 


| в1оре, 
| depth to rock. 


| Severe: 
| depth to rock. 
| 


| Moderate: 

| slope, 

| peres slowly, 
| too 616767» 


| Moderate: 
| dusty. 


|Moderate: 
| dusty. 
| 


| Moderate: 
| dusty. 


See footnote at end of table. 


| Picnic areas 


Moderate: 
slope, 
too clayey, 
регов slowly. 


| 

| 

| 

| 

| 

| 

| 

| Severe: 
| depth to rock. 
| 

1 

| 

| 

| 


Severe: 
| depth to rock. 


Moderate: 
slope. 


| 
| 
| 
| 
| 
| 
| 
! 


Severe: 
slope. 


Severe: 
slope, 
large stones. 


Severe: 
slope, 
depth to nock. 


Severe: 
slope, 
large stones, 


Severe: 
slope, 
depth to rock. 


Severe: 


e 
depth to rock. 


Moderate: 
slope, 

too clayey, 
peres slowly. 


Moderate: 
dusty. 


Moderate: 
dusty. 


Moderate: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| duaty. 


| Playgrounds 


slope, 


slope, 


large stones, 
slope. 


slope, 
slope. 
slope, 


slope, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 š 
| large stones, 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 


Soil survey 


| Paths and trails 


e : 
erodes easily. 


slope, 
erodes easily. 


Slope, 
erodes easily. 


erodes easily. 


vere: 
rodes easily. 


o 


Moderate: 
dusty. 


Moderate: 
dusty. 


Moderate: 
dusty, 


Fall River County, South Dakota 


So11 


name and 


map symbol 


| | 


SdA------------------- IModerate: 
Savo | dusty. 
54B |S1ight------------ 
Savo | 
SmE*: | 
Schamber------~-----=- {Severe 
| slope, 
| small stones. 
Eckley--------------- [Moderate 
| в1оре. 
SnE*: | 
Shingle-------------- | Severe: 
| slope, 
| depth to rock. 
Penrose-------------- | Severe: 
{ slope, 
| depth to rock. 
Rock outcrop. | 
SpF*: 
Spearfish------------ | Severe: 
| slope, 
| depth to rock. 
Rock outerop. | 
SsE*: | 
Spearfish------------ | Severe: 
| large stones, 
| depth to rock. 
| 
Tilford-------------- | Severe: 
| large stones. 
| 
St------------------- |Severe:. 
Stetter | flooding. 
| 
| 
5м------- ------------- | Moderate: 
Swanboy | too clayey, 
| percs slowly. 
Тад------------------- | Moderate: 
Tilford | dusty. 
Тав------------------- IModerate: 
Tilford | dusty. 
| 
Таб------------------- IModerate: 
Tilford | dusty. 
TgC*: 
Tilford-------------- |Moderate: 
| dusty. 
| 
| 
Gystrum-------------- |Slight----- ------- 


TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


| Camp areas 


See footnote at end of table. 


| Picnic areas 


| 
| Moderate: 
| dusty. 


Severe: 
slope, 
small stones. 


Moderate: 
8lope. 


Severe: 
Slope, 
depth to rock. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope, 
depth to rock. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

|Severe: 

| large stones, 
| depth to rock. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


беуеге: 
large stones. 


Moderate: 
too clayey, 
percs slowly. 


Moderate: 
too clayey, 
percs slowly. 


Moderate: 
dusty. 


Moderate: 
dusty. 


Moderate: 
dusty. 


Moderate: 


dusty. 


| Playgrounds 
| 


|Moderate: 
| dusty. 


| 
|Moderate: 
| slope. 


slope, 


depth to rock, 
slope. 


slope, 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Severe: 

| large stones, 
| slope, 

| depth to rock. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
large stones, 
Slope. 


Moderate: 
too clayey, 
flooding. 


Moderate: 
too clayey, 
percs slowly. 


Moderate: 
dusty. 


|Moderate: 
| slope, 
| depth to rock. 


| Paths and trails 
| 


| 
| Moderate: 
| dusty. 


Slight. 


Moderate: 
dusty. 


Moderate: 
large stones, 
dusty. 


Moderate: 
too clayey, 
flooding. 

Severe: 

erodes easily. 

Moderate: 
dusty. 


Moderate: 
dusty. 
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Soil name and 
map symbol 


TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


| Сатр агеаз 


| Picnic areas 


| Playgrounds 


Soil survey 


| Paths and trails 


SS a ሚር 


Va 


Wpc 
W1 


Рі 


ZnE 
21 


Nt 


lent 


w: 
πῖθγ----------------- 


егге--------------- 


8: 
gweid-------------- 


hill--------------- 


| 
| Severe: 
Slope. 


| 

|Moderate: 

| peres slowly, 
| too clayey. 


|Moderate: 

| peres slowly, 
| too clayey. 

| 

| 


|Moderate: 
| в1оре. 


IModerate: 
| slope, 
| small stones. 


Severe: 
slope. 


Moderate: 
too clayey, 
peres slowly. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
|Moderate: 
| too с1ауеу, 
| peres slowly. 
| 

| 

| 

| 

| 

| 

| 

| 

| 


Moderate: 
slope, 


Moderate: 
slope, 
small stones. 


Severe: 
slope. 


| 

| 

| 

I 

| 

|Moderate: 

| too clayey, 

| slope, 

| percs slowly. 

| 

|Moderate: 
slope, 

|-τοο clayey, 

| depth to rock. 


Severe: 
slope. 


Severe: 
slope, 
small stones. 


Moderate: 
slope. 


Moderate: 
too clayey. 


derate: 
oo clayey. 


“ር 


ቆ See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 10.--WILDLIFE HABITAT POTENTIALS 


[See text for Pedes of "good," "fair," "poor," and "very poor." Absence of an entry indicates that the 
soil was not rated 


Grummit----------- [ions poor 


Rock outcrop. | 


] Potential for habitat elements Potential as habitat for-- 
Soil name and | | ] | | 
map symbol |Grain and | Grasses | Wild | Hardwood |Coniferous| Openland | Woodland | Rangeland 
Iseed crops| and Iherbaceous| trees | plants | wildlife | wildlife | wildlife 
| legumes lants 
| | | | | | | | 
Agression | Poor | Poor | Poor | Poor [Very poor |Poor [Very poor |Poor. 
Absted | | | | | | | | 
| | | | | | | | 
AaC---------------- | Poor | Good | Good | Fair |Very poor |Fair lVery poor 10664. 
Alice | | | | | | | | 
| | | | | | | ] 
ΑΡΑ, AbB----------- |Роог | Poor | Good | Poor |Very poor |Poor [Very poor 10664. 
Altvan [ | | | | | | 
| | | | | | | | 
Ap*. | | | | | | | | 
Aquolls | | | | | | | | 
| | | | | | | | 
Аг----------------- lVery poor [Very poor |Роог | Poor [Very poor [Very poor [Very poor [Poor. 
Arvada [ | | | | | | | 
| | | | | | | | 
85, АвС------- ====| Poor |Good | Good [Fair [Very poor |Fair [Very poor |Good. 
Ascalon | ! | | | | | | 
| | | | | | | | 
Ba*. l | | | | | | | 
Badland | | | ] | | | | 
| | | | | | | | 
Bb------ ----------- [Very poor [Very poor [Fair | Poor |Very poor [Very poor [Very poor |Fair. 
Bankard | | | | | | l | 
| | | | | | | | 
Bo------ ----------- {егу poor [Good | Fair | Good | Poor | Poor lVery poor |Fair. 
νην. NE ee ፡ ብ MINE 
BoA, BoB, BpB------ | Fair | Good [Good |Good (Very poor [Good [Very poor |Good. 
Boneek | | | | | | | | 
| | | | | | | | 
BrD---------------- [Very poor lVery poor |Poor | Poor lVery poor |Very poor |Very poor |Poor. 
Broadhurst | | | | | | | | 
ВиВ=---------------- | Poor [Fair | Good |Fair [Very poor |Poor [Very poor |ᾷοοᾶ. 
Bufton | l | | | | | | 
| | | | | | | | 
BvD# | | | | | | | | 
Butche------------ |Very poor [yery poor ክክክ 9 | роог [very poor Very poor rate 
Boneek------------ | Poor |. ides |Fair nee poor pee Maid poor agoa; 
| | 
CnD*: | | | | | | | | 
Colby------------- ΤΕΝ роог ከ ү und Ivery poor 2596 М роог е 
Norka------------ EN ieee 19999 እክ [very poor ከ52 | ery poor κα. 
DaB, Оаб----------- {егу poor [Very poor |Ёа1г | Poor [Very poor |Very poor Very poor |Fair. 
Dailey | | | | | | | | 
| | | | | | | | 
DwA-----2-2---------- | Poor |Very poor |Fair | Poor | Poor [Very poor [Very poor |Fair. 
Dwyer | | | | | | 1 | 
| | | | | | | | 
ОиВ, DwE----------- lVery poor |Very poor |Fair | Poor {Very poor |Very poor |Very poor IFain 
Dwyer | | | | | | | | 
| | | | | | | | 
Еаб---------------- {Very poor [Very poor |Poor | Poor [Very poor [Very poor [Very poor |Роог. 
Eckley | | | | | | | | 
| | | | | | | | 
йа----------------- |Роог [Fair [Good | Good [Very poor [Poor {Very poor |@оод. 
Glenberg | | | | | | | | 
| | | | | | | | 
GrE*: | | | | l | | | 
[yery poor ከ ከ Pew poor [тегу роог SS poor [ates 
| | | | | | | 
| | | | | | | 


See footnote at end of table. 
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TABLE 10.--WILDLIFE HABITAT POTENTIALS--Continued 


T Potential for habitat elements | Potential as habitat for-- 


Soil name and | 


map symbol [Grain and | Grasses | Wild | Hardwood |Coniferous| Openland | Woodland | Rangeland 
Iseed crops! and |herbaceous| trees | plants | wildlife | wildlife | wildlife 
| legumes lanta | 
| | l | | | | | 
GsD*: | | | | | | | 
Grummit--------- --|Very poor ery poor HE (082 ery poor es poor [πεν poor |Fair. 
| 
Snomo------------- ey poor very poor |Good iud [Poor ΠΤ роог |Роог 169895 
| 
Ha--------- ------ --|Fair | Good ]Good 19669 (Very poor [Good (Very poor 1069ዐ4. 
Haverson | | | | | ] | 
| | | | | | | | 
HbBe-2-------------- [Very poor [Very poor [Good | Poor lVery poor [Very poor [Very poor Good. 
Haverson Variant | | | | | | | | 
| 
He*: | | | | | | | | 
Hisle----------- == Tery poor M poor 2 оов ΠΕΝ роог d poor በሬ роог d 
Slickspots. | | | | | | | | 
Ho-------- --------- lVery poor |Poor | Poor | Poor IVery poor [Very poor [Very poor Poor. 
Hoven | | | | | | | I 
| | | | | | | | 
ЧаВ---------------- | Poor |Fair | Good | Fair IVery poor [Poor [Very poor |Good. 
Jayem | l | | | | | | 
| | | | | | l | 
КаВ---------------- | Fair [Good [Good [Good |Very poor [Good [Very poor 10694, 
Kadoka | | | | | | | | 
| | | | | | | | 
Кер#: | | | | | | | | 
Kadoka------------ oe ΠΕ |Good ο | ene poor ar very poor 106604, 
| | | 
ር ER роог [егу роог ከ per ፌሬ роог тесу роог pene poor pum 
KyA, KyB----------- | Poor | Fair | Good [Ра1г |Very poor |Poor |Very poor |Good, 
Kyle | | | | | | | 
| | | | | | | | 
Lo----------------- | Fair [Good | Good [Good [Very poor [Good | Poor |Good. 
Lohmiller | | | | | | | | 
MBA------------- ---|Poor | Fair | Fair |Poor [Very poor |Poor {Very poor |Fair. 
Manvel | | | | | | | 
| | | | | | | 
MbA, MbB----------- | Fair |0666 | Good 190656 |Чегу poor [Good |Very poor 10664. 
Manzanola | | | | | | l | 
| i | | | | | | 
МтЕ#: | | | | | | | | 
Mathias----------- теғу роог у егу роог [казр коер ሦ oor Wery poor ery poor 8815. 
| 
Midway------------ | en poor lyer poor pase [oer i" ery poor ከያ роог neg poor |Ра1г. 
| 
Rock outcrop. | | | | l | | | 
| | | | | | | | 
MnE*: l | | | | | | | 
Mathias----------- |Very poor ie ery poor ΞΕ ከመ ۳ ery poor peng poor very poor ate 
Rockoa------------ егу роог М егу роог " ry poor ol i оо ac: poor [seed [уёгу poor. 
Rock outerop. | | | | | | | | 
MoB----- ------- ----|Poor | Fair | Fair | Poor [Very poor [Poor [Very poor |Fair. 
Minnequa | | | | | | | | 
| | | | | | | | 
MpE*: | | | | | | | | 
Minnequa------ ----|Very poor М егу роог 9 {655 X ery poor | enz poor ማቻ роог ШШ: 
ኮ егу роог а [оор " ery poor Mold poor dd poor ον 


Midway------------ Mad poor 


See footnote at end of table. 
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TABLE 10.--WILDLIFE HABITAT POTENTIALS--Continued 


Potential for habitat elements Potential as habitat for-- 
Pen aie ea ee cu Ee ፍም ae el ο fc ጋ. ከ... ee 


Soil name and | 


map symbol IGrain and | Grasses | Wild | Hardwood |Coniferous| Openland | Woodland | Rangeland 
|seed crops] and iherbaceous| trees | plants | wildlife | wildlife | wildlife 
| | legumes | plants | | | | | 
| | | | | | | | 
МЕА, MtB----------- | Fair | Fair | Fair | Fair IVery poor [Fair [Very poor |Fair. 
Mitchell | | | ! ! | Ї | 
| | 
Мер---------------- [Very poor |Very poor [Fair | Poor [Very poor [Very poor [Very poor |Fair. 
Nevee | | | ] | | | | 
| | | | | | | | 
NoA, NoB----------- | Fair | Good | Good | Good [Very poor [Good |Very poor 190604. 
Norka | | | | | | | | 
| | | l [ | | | 
Νοῦ---------------- | Poor [Good [Good | Fair [Very poor [Fair IVery poor |боод. 
= λα WM Жж о 
NuA, NuB----------- | Fair | Good [Good !Good [Very poor [Good [Very poor |боод. 
add | | | | | | | | 
NuC------———-------- ] Poor | Good [Good | Fair [Very poor [Fair lVery poor |Good. 
Nunn | | | | | | | | 
| | | | | | | | 
ОгЕ#: | | | | | | | | 
Orella------------ τς роог ery poor [ка 98 М роог [ery poor [very poor ο 
Rock outcrop. | ] | | | | | | 
| | | | | | | | 
PaD*: | | | | | | | | 
Paunsaugunt-------|Very poor [тегу poor |Fair | Fair {Very poor ery poor oe poor ore 
| | | 
Boneek------------ |Poor | Good | Good | Fair Very poor eoor veny poor 85546 
| | I 
PbF#: l | | | | | | | 
Paunsaugunt------- lVery poor |Very poor rate | Fair πα роог pene poor [REN poor eae 
| | 
Мапоскег---------- |Very poor νὰ, poor |Very poor ከመ {55 [ene poor ΘΒ e poor. 
| | 
Rock outcrop. | | | | | | | | 
| | | | | | | | 
РеВ---------------- {Роог {Fair | Good | Poor |Very poor [Poor [Very poor Good. 
Pierre | | | | | | | | 
| | | | | | | 
ΡΡΕΝ: | | | | | | | | 
Pierre------------ [Very poor Ivery poor |Good [555 lVery poor ከ роог |Уегу роог να, 
| | | | 
Grummit----------- | ens poor [Very poor [атр |Poor Very poor yery poor πα роог nm 
| | 
РВЕ#: | | | | | | | 
Р1егге------------ lVery poor [Very poor [Good | Poor Md poor ας роог ery poor | 
| | | | 
Samsil------------ |Уегу poor |Very poor |Fair 9F [Very poor very poor [very poor i 
| | 
Pt*, Pu*, | | | | | | | | 
Pits | | | | | | | 
| | | | | | | | 
ReD*: ! i | | | | | 
Rekop------------- ያ роог еу poor |Fair [oe |Very poor d poor ሠማ роог onu 
| 
Tilford----------- | Fair | Good | Good | Fair {Very poor оо: Мы роог [coas 
| | | 
Gystrum----------- [rens poor ኮን poor |Fair | Poor [Very poor [Very poor pee poor pets 
| | | 
RgP*: | | | | | | | 
Roek outerop. | | | | | | | | 
Gystrum---.------- [егу роог yery poor [Pate ος [ሮች роог [егу роог тегу роог pss 
RoF*: | [ | [ | | | 
Rock outerop. | | | | | | | | 
Mathias----------- [Very poor |Уегу poor ከ Ier psy poor [Very poor [ey poor [Petre 
| 
[very poor |Fair ኮ тегу роог [yery poor | Part 
| 


Butche------------ [тесу роог oor ud poor 


See footnote at end of table. 
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TABLE 10.--WILDLIFE HABITAT POTENTIALS--Continued 


Potential for habitat elements Potential as habitat for-- 
Soil name and | 
map symbol [Grain and | Grasses | Wild | Hardwood |Coniferous| Openland | Woodland | Rangeland 
seed crops! and lherbaceous| trees | plants | wildlife | wildlife | wildlife 
legumes lants | | | | 
| | | | | | | | 
RrF#: | | | | | | | | 
Rockoa------------ [Very poor [Vey poor [Very poor ia ieee ey poor [соч Me poor. 
| 
Rock outcrop. | | l | | | | | 
| | | | 1 | | | 
SaE---------------- {Very poor [Very poor [Fair | Poor [Very poor [Very poor |Very poor lFair. 
Samsil | | | | | | | | 
| | | | | | | | 
SbD*: | | { | | | | | 
Samsil------------ [Very poor Vey poor per pene ery poor very poor lyany poor ከ 
Pierre-~~--------- [Very poor [Very poor (gaps ΠΡΙ [very poor ere poor Wero poor [neon 
SCA, ScB----------- | Fair 1Good |0096 |Good [Very poor [Good [Very poor 10694. 
Satanta | | | | l | | | 
| | | | | | | | 
SeC---------.------- | Poor | Good | Good | Fair [Very poor |Fair [Very poor 109646. 
Satanta | | | | | | | | 
| | | | | | | | 
SdA, SdB-----~----- |Fair | Good | Good |Good lVery poor 10666 [Very poor |@бооа. 
Savo | | | | | | | | 
| | | | | | | | 
SmE*: | | 1 | | | | | 
Sechamber---------- very poor very poor do ees ers poor λων poor pen poor |Роог. 
| 
Eckley------------ ΠΕΙ роог [Very poor ê [595 Mad poor η роог ere poor |Fair. 
| 
SnE*: | | | | | | | | 
Shingle----------- IVery poor ery poor ας ኤክ) ери роог ү роог ከም роог дг» 
Penrose----------- Mo poor [ene poor eos 8 poor Pos poor very poor ህር 
Rock outcrop. | | | | | | | | 
| | | | | | | | 
SpF*: | ] | | | | | | 
Spearfish--------- [ery poor [verg poor 5 16955 ΠΡ poor [еру poor very poor zate: 
Rock outerop. | | | | | | | | 
| | | | | | | | 
SsE*: | | | | | | | | 
Spearfish--------- |Very poor Very poor ΠΕ гоо pen poor cee poor nom poor ων 
Tilford----------- [very poor [Very poor ооз [коор ery poor тегу роог ከ857 роог 1908: 
St---------------- = [| Poor | Fair | Fair | Fair [Poor | Poor | Poor | Fair. 
Stetter | | | | | | | | 
| | | | | | | | 
Sw-------------2---- |Very poor [Very poor [Poor | Poor [Very poor |Very poor [Very poor Poor. 
Swanboy | | | | | | | | 
| | | | | | | | 
TaA, TaB---------- -|Good (Good [Good |Good [Very poor [Good [Very poor 106604, 
Tilford | | | | | | | | 
| | | | | | Ι | 
πβς--------------- -|Fair | Good | Good | Fair [Very poor [Good [Very poor 10994, 
Tilford | | | | l | | | 
| | | | | | | | 
TgC*: | | | | | | | | 
Tilford----------- E [855 ees ር [veny poor teres er poor [eene 
Gystrum----------- [Very poor Mai poor Mas ከ Mery poor ery poor ΓΞ роог каг» 
УаЕ-------------—--- [Very poor |Very poor [Fair | Poor IVery poor [Very poor |Very poor Fair. 
Valent | | | | | | | | 
| | | | | | | | 
WpC*: | | | | | | | | 
[eng poor | [тоор [very poor Nery poor [уёгу роог [pate 


Winler------------ [тешу роог 


See footnote at end of table. 
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TABLE 10.--WILDLIFE HABITAT POTENTIALS--Continued 


Potential for habitat elements Potential as habitat for-- 
Soil name and | 
map symbol [Grain and | Grasses | Wild | Hardwood |Coniferous| Openland | Woodland | Rangeland 
[seed crops | and fherbaceous| trees | plants | wildlife | wildlife | wildlife 
| { legumes | plants | 
| | | | | | | | 
WpC*: | | | | | | | | 
Pierre------------ | Poor ከ |... | Poor አኤ роог [ses ава poor 109904, 
| | 
ZnE*: | | | | | | | | 
2igweld----------- [εν роог [Vary poor |Fair {Poor [Very poor [Very poor ο poor |Fair. 
| | | | 
| Poor lVery poor [Very poor [Very poor |Еа1г. 


Nihill------------ ers poor |Very poor [Fair 
| 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 11.--BUILDING SITE DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 


Soil name and | Shallow | Dwellings | Dwellings | Small | Local roads 
map symbol | excavations | without | with | commercial | and streets 


| | basements | basements | buildings | 


| 
Αβ----------------- |Moderate: 


See footnote at end of table. 


| 
| Severe: | Severe: 
Absted | too clayey. | shrink-swell. | shrink-swell. 
| | | 
AaC--------------- | Severe: | S11ght---------- | S11ght---------- 
Alice | cutbanks cave. | 
AbA--------------- |Severe | S1ight---------- | S1ight---------- 
Altvan | cutbanks cave. | 
| 
AbBe-2------------- | Severe: | Slight-----------| Slight----- ------ 
Altvan | cutbanks cave. | | 
Apt. | | | 
Aquolls | | | 
Ar-------- -T-------|Slight----------- | Severe: | Severe: 
Arvada | | shrink-swell. | shrink-swell. 
| | 
ASB------- -------- | Severe: | Slight---------- | SAight---------- 
Ascalon | cutbanks cave. | 
Авб--------------- | Severe: | S11ght---------- | S11ght---------- 
Ascalon | cutbanks cave. | | 
Bat. | | | 
Badland | | | 
Bb---------------- | Severe: |Severe: | Severe: 
Bankard | cutbanks cave. | flooding. | flooding. 
BOs sam Moderate: | Severe: | Severe: 
Barnum | flooding. | flooding. | flooding. 
| 
BoA--------------- | S1i1ght----------- | Moderate: | S11ght---------- 
Boneek | | shrink-swe1l1l, | 
BoB, BpB---------- I81ight---------- -|Moderate: | Slight---------- 
Boneek | | shrink-swell. | 
| 
| l | 
BrD----------- ----|Moderate: | Severe: | Severe: 
Broadhurst | too clayey, | shrink-swell. | shrink-swell. 
| slope. | | 
BuB----------- ----|Moderate: | Severe: | Severe: 
Bufton | too с1ауеу. | * shrink-swell. | shrink-swell. 
| | | 
ΒνΡ8: | | | 
Butehe----------- | Severe: | Severe: | Severe: 
| depth to rock. | depth to rock. | depth to rock. 
| | 
| | | 
Boneek------- ----|Slight-----------|Moderate: Moderate: 
| | shrink-swell. | shrink-swell. 
| l 


| 

| Severe: 

| shrink-swell. 
| 


| Moderate: 
| slope. 


| S131ght----------- 
| 


| Moderate: 
8lope. 


Severe: 


| 
| 
| 
| 
| 
| 
is shrink-swell. 


|Siight ንን ክን 


! 
IModerate: 
slope. 


e 
flooding. 


[ 

| 

| 

| 

| 

|5 уеге: 
| 

| Severe: 

| flooding. 
|Moderate: 

| shrink-swell. 


| Moderate: 
| shrink-swell, 
| Slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell. 


slope, 
depth to rock. 


Moderate: 
shrink-swell, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
Severe: 
| 
| 
| 
| 
| slope. 


| 
| Severe: 

| low strength, 
| shrink-swell. 
| 

| 


Moderate: 
frost action. 


| Moderate: 
| frost action. 


Moderate: 
frost action. 


| 
| 
| 
| 
| 
| 
| Severe: 

| 1ow strength, 
| shrink-swell. 
| Moderate: 

| frost action. 


Moderate: 
frost action. 


Severe: 
flooding. 


Severe: 
flooding. 


Severe: 
low strength. 


Severe: 
low strength. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
depth to rock. 


Severe: 
low strength. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
[ғ 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Fall River County, South Dakota 


Soil name and 
map symbol 


Glenberg 
GrE*: 


Grummit-------- 


Rock outcrop. 


085*: 


üOrummit-------- 


Snomo----- — -- κα 


TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


| Shallow 
| excavations 


| Moderate: 
| slope. 


| Severe: 
| cutbanks cave. 


| Severe: 
| cutbanks cave. 


| Severe: 
| cutbanks cave. 


| Severe: 
| cutbanks cave. 


| Severe: 
| cutbanks cave, 
| slope. 


l| Severe: 
| cutbanks cave. 


{ Severe: 

| cutbanks cave. 
| 

| Severe: 

slope, 

depth to rock. 


| Severe: 
| depth to rock. 


| Moderate: 
| too clayey, 
| slope. 


(Slight መሚ 


| 
| S1ight---------- 


| 
| 
| 
| Moderate: 


depth to rock, 
| too clayey. 


ponding. 


Severe: 
| cutbanks cave. 


See footnote at end of table. 


| Dwellings 
| without 
basements 


Moderate: 
slope, 


slope, 


slope, 


vene: 
hrink-swell. 


Uu 
ao 


vere: 
hrink-swell. 


5) 
e o 


| Severe: 


vere: 
hrink-swell. 


ta 
о Ф 


shrink-swell, 
ponding. 


| Dwellings 
| with 
| basements 


Moderate: 
Slope. 


| 
| 
! 
| 


| 

| 

| Moderate: 
| slope. 


[TERÊ EEE 


| 
sht ---------- 


| 
|Зеуеге: 
| slope. 


| 
| S11ght---------- 


Severe: 
flooding. 


Severe: 
slope, 
depth to rock, 
shrink-swell. 


Severe: 
depth to rock, 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
flooding. 


Severe: 
flooding. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell, 
ponding. 


| Small 


| commercial 


| buildings 


| 
| 
| Severe: 
| slope. 
| Moderate: 
| slope. 


| 
| Severe: 
| slope. 


|Siignt unico 


| 
| Moderate: 
| slope. 


| Severe: 
| в1оре. 


| 
| Moderate: 
| slope. 


Severe: 
flooding. 


Severe: 
slope, 
shrink-swell. 


Severe: 
slope, 
shrink-swell. 


shrink-swell, 
slope. 


Severe: 
flooding. 


Severe: 
flooding. 


Severe: 
shrink-swell. 


[ 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
1s 

| 

| 

| 
ከ 
| 

| 

| 
|ያ 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Severe: 

| shrink-swell, 
| ponding. 
| Moderate: 
| в1оре. 


| Local roads 
| and streets 


| 
| 
| Severe: 

| low strength. 
| 

| 


Moderate: 
frost action. 


{Slight. 

| 

| 

| Moderate: 
| slope. 


| Slight. 
| 
Slight. 


Severe: 
Slope. 


Slight. 


Moderate: 
flooding. 


Severe: 
slope, 
low strength, 
shrink-swell. 


| Severe: 
| low strength, 
| shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


| Severe: 
| flooding. 


|Moderate: 
| flooding, 
| frost action. 


Severe: 
low strength, 
Shrink-swell. 


Severe: 
ponding, 
low strength. 


Slight. 
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Soil name and 
map symbol 


Kadoka 
KeD*: 


Kadoka---------- 


Lohmiller 


MaA------ —Á— 


Manvel 


MbA, MbB--------- 


Manzanola 


ΜΠΕΚ; 


Mathias--------- 


Rock outcrop. 


MnF*: 


Mathias--------- 


Rockoa---------- 


Rock outcrop. 


Minnequa 


MpE*: 


Minnequa------ መመ 


| 
МЕА, MtB--------- | 


Mitchell 


| 
εν 


TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


l Shallow 
| excavations 


| 

|Moderate: 

| depth to rock. 
| 


| 

| Moderate: 

| slope, 

| depth to rock. 


| Severe: 
| depth to rock. 


| 
| Moderate: 
| too clayey. 


| 
| Moderate: 
| too clayey. 


| 
| Moderate: 
| too clayey. 


| Severe: 
| large stones, 
| slope. 


| Severe: 
depth to rock, 
slope. 


| Severe: 
| large stones, 
| slope. 


| Severe: 

| large stones, 
| slope, 

| 

| 


| 

| Moderate: 

| depth to rock. 
| 


| 
-|Moderate: 


| depth to rock, 
| slope. 


| Severe: 


| depth to rock, 
| alope. 


See footnote at end of table. 


| Dwellings 
| without 
basements 


Moderate: 
Blope, 
depth to rock. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 

| shrink-swell. 
| 

| Severe: 


| flooding, 
| shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
slope, 
large stones. 


Severe: 
shrink-swell, 
slope. 


Severe: 
slope, 
large stones. 


Severe: 


slope, 
large stones. 


shrink-swell, 
slope. 


| Dwellings 
| with 
basements 


| 
| Moderate: 
| depth to rock. 


Moderate: 
slope, 
depth to rock. 


evere: 
shrink-swell. 


Severe: 
flooding, 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
slope, 
large stones. 


| 

l 

| 

| 

| 

| 

| 

| 

| 

| Severe: 
| depth to rock, 
| slope, 
| shrink-swell. 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


Severe: 
slope, 
large stones. 


Severe: 
slope, 
large stones. 


| Moderate: 
| depth to rock. 
| 


Moderate: 
depth to rock, 
Slope. 


Severe: 
depth to rock, 
slope, 


| 
| 
| 
| 
| 
| 
| 
| shrink-swell. 


{ Small 
| commercial 
buildings 


Moderate: 
8 


Sev 
shrinkesweli: 


Severe: 
flooding, 
.Bhrink-swell. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


አዜ παν ου 


беуеге: 
shrink-8Swell. 


Severe: 
Slope, 
large stones. 


Severe: 
shrink=swell, 
slope. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Severe: 

| 810፻6, 

| large stones. 
| Severe: 

| slope, 

| large stones. 
| 
| 
i 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Moderate: 


slope, 


Severe: 
shrink-swell, 
Blope. 


Soil survey 


| Local roads 
| and streets 


Severe: 
low strength. 


Severe: 
low strength. 


depth to rock, 
slope. 


Severe: 
low strength, 
shrink-swell. 


| 

| 

| 

| 

| 

| 

|1 

| 

| 
Pass 
| 

| 

| 

| 

| 

| 

| Severe: 

| low strength, 
| shrink-swell. 
| Severe: 

| 1ow strengtn. 


Severe: 
low strength, 
shrink-swell. 


slope, 
large stones. 


Severe: 
low strength, 
slope, 
shrink-swell. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Severe: 

| slope, 

| large stones. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


slope, 


low strength, 
slope, 
shrink-swell. 
|Slight. 
| 


Fall River County, South Dakota 


Soil name and 
map symbol 


TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


| Shallow 
| excavations 


| Dwellings 
| without 


| Dwellings 
| with 


| Small 
| commercial 
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| Local roads 
| and streets 


l | basements | basements | buildings | 


NoB, NoC--------- 


Norka 


NuA, NuB, NuC---- 


Nunn 


OrE*: 


Orella---------- 


Rock outerop. 


PaD*: 


Paunsaugunt----- 


Boneek---------- 


PbP*: 


Paunsaugunt----- 


Vanooker-------- 


Rock outcrop. 


Pierre 


PgE*: 


Grummit--------- 


PsE*: 


Pierre---------- 


Samsil---------- 


Pt*, 
Pits 


Put, 


|Moderate: 
| slope. 


| 
| Moderate: 
too clayey. 


Severe: 
depth to rock, 
slope. 


Severe: 
| depth to rock. 
| 


| Severe: 
| depth to rock. 


| Severe: 
| slope. 


| 

|Moderate: 

| depth to rock, 
| too clayey. 

l 


| 
| Severe: 
| slope. 
| 


| 
| Severe: 
slope, 
depth to rock, 


| 
Moderate: 

depth to rock, 
| too clayey, 
slope. 


| Severe: 
depth to rock. 


See footnote at end of table. 


| Moderate: 
| slope. 


| 
[S1i1ght---------- 
| 


| 
|S311ght---------- 
| 


Severe: 
shrink-swell. 


| 

| 

| 

| 

| 

| 

| Severe: 
| shrink-swell, 
| в1оре. 
| 

| 

| 

| 

| 

| 

| 


Severe: 
depth to rock. 


| Moderate: 
shrink-swell, 


ev 
ahrink-swell. 


Severe: 
shrink-swell, 
slope. 


|Severe: 
| slope, 
shrink-swell. 


| 
$еуеге: 
| shrink-swell. 


Severe: 
shrink-swell. 


| 
| 
| 
| 
| 
| 
| 
| 


| Moderate: 
| в1оре. 


уеге: 
hrink-swell. 


م 
ao‏ 


Severe: 
depth to rock, 
slope, 
shrink-swell. 


vere: 
epth to rock. 


ao 


derate: 
hrink-8well. 


* 
оо 


уеге: 
epth to rock. 


Qo 


vere: 
lope. 


ч 
о Ὁ 


уеге: 
hrink-swell. 


[^ 
о Ф 


Ѕеуеге: 
slope, 
shrink-swell. 


Severe: 

slope, 

depth to rock, 
shrink-swell. 


vere: 
hrink-swell. 


n 
መወ 


Severe: 
depth to rock, 
Shrink-swell. 


| 
| Severe: 
| в1оре. 


| Moderate: 
| slope. 


Кеназ: 


Severe: 
shrink-swell, 
slope. 


Slope; 
depth to rock. 


Moderate: 
shrink-swell, 
slope. 


Severe: 
slope, 
depth to rock. 


Severe: 
shrink-swell. 


κανείς, 
Slope. 


ове. 
shrink-swell. 


Severe: 
shrink-swell, 
slope. 


Slope; 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
{ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| shrink-swell. 
| 

| 

| 


IModerate: 
| slope, 
| low strength. 


| Moderate: 
| frost action. 


| Moderate: 

| frost action. 
| 

| Severe: 

low strength, 
shrink-swell. 


Severe: 
low strength, 
slope, 
shrink-swell. 


Severe: 
depth to rock. 


Severe: 
low strength. 


Severe: 
depth to rock. 


Severe: 
slope. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
в1оре, 
shrink-swell. 


Severe: 
slope, 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 


| 
| 
| 
| 
| 
| 
1 
| 
| 
| 
| 
| 
1 
| 
1 
| 
| 
1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 
1 
| 
| 
| 
| 
| 
| 
| shrink-swell. 
| 

| 

| 

| 
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Soil name апа 
map symbol 


TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


| Shallow 
| excavations 


| Dwellings | 
| without | 


Dwellings 
with 


| Small 
| commercial 


Soil survey 


| Local roads 
| and streets 


| | basements | basements | buildings 


| 
Tilford--------- | 


бувбгит--------— 


RgP*: 
Rock outcrop. 


RoF*: 
Rock outerop. 


Mathias--------- 


RrF*; 


-|Severe: 
| depth to rock. 
| 


| 
-|Moderate: 
depth to rock, 
Blope. 


| large stones, 
| slope. 


-|Severe: 
| depth to rock, 
| slope. 
| 


Rockoa-----------lSevere: 


Rock outcrop. 


Samail 


SbD#: 


Samsil-------- -- 


| large stones, 
| slope. 

| 

| 


-|Severe: 
| depth to rock, 
| в1оре. 
] 


-|Severe: 
| depth to rock. 


Pierre-----------|Moderate: 


| 
ScB, δοῦ--------- | 


Satanta 


SdA, SdB----- Sass 


Savo 


SmE*: 


Schamber-------- 


See footnote 


| depth to rock, 
| too clayey, 
{ slope. 


| 
-[Slight----------- 


| cutbanks cave. 


at end of table. 


slope, depth to rock. 


| | 
| | 
ከን (Serer: 
| depth to rock. | 


HERE ----------- ይከት ---------- 

| | 

Moderate: Moderate: 
shrink-swell, depth to rock, 
slope. slope, 


shrink-swell. 


large stones. large stones. 


| 
| 
! 
| 
! 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 


| 
| 
| 
| 
| 
Severe: | Severe: 
slope, | depth to rock, 
shrink-swell. | slope, 
| shrink-swell. 
| 
Severe: |Severe: 
shrink-swell. | depth to rock, 
| shrink-swell. 
| 
Severe: {Severe: 
shrink-swell. | shrink-swell. 
| 
| S11ght----------- | S11ght---------- 
| 
| S11ght---------- 2| HERE ------- --- 
] 
! 
| Severe Severe: 


Severe: Severe: 

Slope. Blope. 
Severe: Severe: 

8lope, | slope, 

large stones, | large stones. 
Severe: Severe: 

slope, depth to rock, 
depth to rock. ! slope. 

| 

Severe: Severe: 

slope, slope, 


| 
| 
| Severe: 
| в1оре. 


| Moderate: 
| slope. 
| 


Severe: 
slope. 


Severe: 
Slope. 


Severe: 
slope, 
large stones, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Зеуеге: 
| slope, 
| depth to rock. 
| 
obs 
| 
| 
| 
| 
| 
1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


slope, 
large stones. 


Sevene: 
slope, 
shrink-swell. 


Severe: 
8lope, 
shrink-swell. 


Severe: 


shrink-swell, 
slope. 


|Moderate: 
| slope. 


Severe: 
shrink-swell. 


| 
I 
| 
| 
| 
| 
| 
| 
| 


Moderate: 
depth to rock, 
slope. 


Moderate: 
| frost action, 
low strength, 


Severe: 


e 
low strength. 


Slope. 


slope, 


Severe: 


Slope. 


slope, 
| large stones. 


Severe: 

low strength, 
slope, 
| shrink-swell. 


Severe: 
| 1ow strength, 
shrink-swell. 


| 
| Severe: 

| 1ow strength, 
| shrink-swell. 
| 


| Moderate: 
| frost action. 


| Moderate: 
| frost action. 


| Severe: 
low strength, 
shrink-swell. 


i 

| 

| 

| 
|Severe: 
| slope. 
| 

| 


Fall River County, South Dakota 


TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


v 
| depth to rock, hrink-swell. 


| too clayey. 


Soil name and | Shallow | Dwellings 
map symbol | excavations | without 
| | basements 
| | 
SmE*: | | 
Eckley----------- | Severe: |Moderate 
| cutbanks cave. | slope. 
SnE*: | | 
Shingle---------- | Severe ISevere: 
| depth to rock, | slope. 
| slope. ! 
Penrose---------- | Severe | Severe: 
| depth to rock, | slope. 
| slope. | 
| | 
Rock outcrop. | | 
| | 
SpF#: | | 
Spearfish-------- | Severe: | Severe: 
| depth to rock, | slope. 
| slope. | 
| | 
Rock outcrop. | | 
I 
SsE*: | | 
Spearfish-------- | Severe: | Severe: 
| depth to rock, | slope. 
| в1оре. | 
Tilford---------- | Moderate: | Moderate: 
| slope. | slope. 
| 
| | 
St---------------- |Moderate: |Severe: 
Stetter | too clayey, | flooding, 
| flooding. | shrink-swell. 
| | 
| | 
Sw---------------- | Moderate: | Severe: 
Swanboy | too clayey. | shrink-swell. 
| | 
TaA, TaB---------- | S11ght----------- | S11ght----------- 
Tilford | 
| | 
TaC--------------- | S11ght----------- | S11ght----------- 
Tilford 
| 
! 
TgC*: | 
Tilford---------- | S11ght----------- | RE ----------- 
| 
| | 
Gystrum---------- Moderate: |Moderate: 
depth to rock. | shrink-swell. 
| | 
| | 
VaE--------------- | Severe: |Severe: 
Valent cutbanks cave, | slope. 
| slope. | 
| 
WpC*: | | 
Winler----------- | Moderate: | Severe: 
| too clayey, | shrink-swell. 
| depth to rock. | 
| 
Pierre----------- | Moderate: s ere: 
| 
| 


See footnote at end of table. 


| Dwellings 
| with 
basements 


Moderate: 
Slope. 

Severe: 
slope. 

Severe: 


slope. 


Severe: 
depth to 
slope. 


Severe: 
slope. 


Moderate: 
slope. 


Severe: 
flooding, 
shrink-swell. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Sev 
| shrink-swell. 


| 
|siient quce 


| 
|SLight DES 


| 
| S11ght---------- 
| 


Moderate: 
depth to rock, 
shrink-swell. 


Severe: 
slope. 


shrink-swell. 


Severe: 


| 

| 

| 

| 

l 

| 

| 

| 

| 

| Severe: 
| 

| 

| 

] Sev 

| shrink-swell. 
| 

| 


depth to rock, 


depth to rock, 


rock, 


depth to rock, 


Severe: 
shrink-swell. 


| Small | Local roads 
| commercial | and streets 
| buildings 
| | 
| | 
| Severe: |Moderate 
o Slope. | slope. 
| | 
| Severe: | Severe: 
! slope. | slope. 
| | 
| Severe: |Severe: 
| slope. | slope. 
| | 
| | 
| | 
| | 
| Severe: | Severe: 
| slope. | в1оре. 
I | 
| | 
| | 
| | 
| | 
ISevere: | Severe: 
| slope. | в1оре. 
| | 
| Severe: |Moderate: 
| slope. | low strength, 
| | в1оре. 
|Severe: | Severe: 
| flooding, { shrink-swell, 
| shrink-swell. | 1ow strength, 
| | flooding. 
| Severe: | Severe: 
| shrink-swell. | shrink-swell, 
| | low strength. 
|811ρῃς----------- | Moderate: 
| frost action, 
| low strength. 
Moderate: | Moderate: 
| slope. | frost action, 
| | low strength. 
| | 
Slight------------|Moderate: 
| frost action, 
| | low strength. 
|Moderate: ISevere: 
| shrink-swell, | low strength. 
| в1оре. | 
| Severe: ISevene: 
! slope. | в1оре. 
| | 
| | 
| Severe: | Severe: 
| shrink-swell. | shrink-swell, 
| 
l | 
| | 
| | 
| | 
| | 


low strength. 


Severe: 
low strength, 
shrink-swell. 


150 Soil survey 


TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


| | frost action. 


* 8ee description of the map unit for composition and behavior characteristics of the map unit. 


Soil name and | Shallow | Dwellings | Dwellings | Small | Local roads 
map symbol | excavations | without | with | commercial | апа streets 
basements basements buildings 
| | | | | 
2пЕ#: | | | | | 
Zigweid---------- | Moderate: |Moderate: |Moderate: [Severe ISevere: 
| slope. | shrink-swell, | slope, | slope. | low strength. 
| | slope. | shrink-swell. I | 
| 
Nihill----------- | Moderate: |Moderate: [Moderate: | Severe |Moderate: 
| slope. | slope, ! slope. | slope, | slope, 
| 


Fall River County, South Dakota 


[Some terms that describe restrictive soil features are defined in the Glossary. 
"fair," and other terms. 


"slight," 
not rated] 


Soil name and 
map symbol 


Altvan 


Ap*. 
Aquolls 


Ascalon 


Bat, 
Badland 


Вапкага 


Bo---------------- 


Βολ---------------- 


Boneek 


BoB----------.----- 


Boneek 


Bufton 


BvD* : 


Butche------------ 


"moderate," "good," 


| Septic tank 
| absorption 
fields 


| 
| Severe: 
| регов slowly. 


Í Slight------ ΕΕΣ 


| Severe: 
| peres slowly. 


|sright τος. η === 


| 
| 
| 
| 
| 
| Severe: 


| flooding, 
| poor filter. 


--|Severe: 


| flooding. 
| 


--|Moderate: 


| peres slowly. 


--|Moderate: 


| peres slowly. 


| 

| Moderate: 

| depth to rock, 
| percs slowly. 


| 
| Severe: 
| percs slowly. 


| peres slowly. 
| depth to rock. 


| Moderate: 
| depth to rock, 
| регов slowly. 


See footnote at end of table. 


TABLE 12.--SANITARY PACILITIES 


| Sewage lagoon 
areas 
| 


kasa ---------- 


| 
| Severe: 
| seepage. 


Severe: 
seepage. 


| Severe: 
| seepage. 
| 


| Зеуеге: 
веераде, 
в1оре. 


Severe: 
seepage, 
flooding. 


Severe: 
flooding. 


Moderate: 
seepage. 


Moderate: 
seepage, 
slope. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Moderate: 

| seepage, 

| depth to rock, 
| в1оре. 

| Severe: 

| slope. 

| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Moderate: 
slope. 


Severe: 

depth to rock, 
slope, 

large stones. 


Severe: 
slope. 


| Тгепоһ 
| sanitary 
landfill 


| 
| Severe: 
| excess salt. 


| Severe: 

| seepage. 

| 

| Severe: 
seepage, 
too sandy. 


!Slight---------- 
| 


Severe: 
Seepage. 


Severe: 
seepage. 


Severe: 
flooding, 
too sandy. 


Severe: 
flooding. 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


е 
depth to rock. 


Severe: 
too clayey. 


Severe: 
depth to rock, 
large stones. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
5 vere: 
| 
| 
] 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| depth to rock. 
| 


| Агеа 
| sanitary 
| landfill 


[ላይክ ЕЕРЕЕ 


| 
| Severe: 
seepage. 


iSevere: 
| seepage. 


Severe: 
flooding. 


Severe: 
flooding. 


Moderate: 
slope. 


{Slight ere Se 


Severe: 
depth to rock. 


Moderate: 


| 
| 
| 
| 
| 
| 
| 
| 
| depth to rock. 
| 
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See text for definitions of 
Absence of an entry indicates that the soil was 


| Daily cover 
| for landfill 


| Fair: 


seepage, 
too sandy. 


too sandy. 


too sandy. 


Poor: 
seepage, 
too sandy. 


Good. 


| Fair: 
| too clayey. 


| too clayey. 


| Poor: 
thin layer. 


| 
l 
| 
| 
|Poor: 

| hard to pack, 
| too 618797 


| Poor: 


or: 
hin layer. 


cto 
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Soil name and 
map symbol 


Norka-------------- 


ΡᾶΒ------------------- 


EaC--------------- -- 
ЕсК1еу 


Glenberg 


GrE*: 


Grummit--------- --- 


Науегвоп Variant 


Het: 
Hisle-------------- 
Slickspots. 


See footnote at 


TABLE 12.--SANITARY FACILITIES--Continued 


| Septic tank 
| absorption 
| fields 


| 


| Moderate: 
| peres slowly. 


| 
| Moderate: 
| peres slowly. 


| Severe: 
| poor filter. 


| Severe: 
| poor filter. 


! 


| Severe: 
| poor filter. 


| Severe: 
| poor filter, 
slope. 


| 

| 

| 

| Severe: 
| poor filter. 
| 


| Moderate: 
| flooding. 


| 

! 

| Severe: 

slope, 

depth to rock. 


| Severe: 
| depth to rock. 


| 

(Moderate: 
percs slowly, 

| slope. 


|Moderate: 
| flooding. 


| 

| Moderate: 

| flooding, 

| percs slowly. 


depth to rock, 
perces slowly. 


end of table. 


| Sewage lagoon 
areas 


seepage, 
slope. 


| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Severe: 

| seepage. 
| 

Severe: 
seepage, 
slope. 


| 

| 

| 

| 

| 

| 

| Severe: 
| seepage, 
| slope. 
| 

| 

| Severe: 
| 

| 


seepage, 
flooding. 


Severe: 
slope, 
depth to rock. 


Severe: 
Blope, 
depth to rock. 


> Ф 


looding. 


Severe: 
flooding. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
[86 
| depth to rock. 
| 

| 

| 

| 


| Trench 
| sanitary 
| landfill 


Moderate: 
slope. 


seepage, 
too sandy. 


seepage, 
too sandy. 


too sandy, 
seepage. 


slope, 
too sandy, 
seepage. 


| 

| 

| 

| 

| 

| 

| Severe: 
| seepage, 
| too sandy. 
| 

|Moderate: 


flooding, 
too sandy. 


slope, 


уеге: 
epth to rock. 


о Ф 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Moderate: 

| slope. 

| 

| 

| flooding, 
| too sandy. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Moderate: 
flooding. 


depth to rock, 
too clayey. 


l Area 
| Sanitary 
| landfill 


Moderate: 


| 
| 
| 
| slope. 


Severe: 
Seepage. 


Severe: 
slope, 
seepage. 


Slope, 


Soil survey 


| Daily cover 
| for landfill 


Fair: 
Slope. 


Poor: 
seepage, 
too sandy. 


Poor: 
seepage, 
too sandy. 


Poor: 
seepage, 
too sandy. 


Poor: 
seepage, 
too sandy, 
slope. 


Poor: 

seepage, 

too sandy, 
small stones. 


Fair: 
too sandy. 


Poor: 

slope, 

hard to pack, 
area reclaim. 


Poor: 
hard to pack, 
area reclaim, 


Poor: 
hard to pack. 


Poor: 
too sandy. 


Poor: 
small stones. 


Poor: 

area reclaim, 
hard to pack, 
too clayey. 


Fall River County, South Dakota 


Soil name and 


TABLE 12.--SANITARY FACILITIES--Continued 


| Septic tank 


| Sewage lagoon 


large stones. 


Rock outerop. 


map symbol | absorption areas 
| fields 
| 
НО------------------ | Severe: | S1ight----------- 
Hoven | peres slowly, | 
| ponding. | 
| | 
| | 
JaB- [Slight- | Severe: 
Jayem | | seepage. 
| 
КаВ----------------- | Severe: | Severe: 
Kadoka | depth to rock. | depth to rock. 
| | 
KeD#: | | 
Kadoka------------- { Severe: | Severe 
| depth to rock. | slope, 
| | depth to rock. 
l l 
Epping------------- | Severe: | Severe: 
| depth to rock. | depth to rock, 
| | slope. 
| | 
Κγλ----------------- | Severe: |S1i1ght----------- 
Kyle | peres slowly. | 
| 
| | 
KyB----------------- | Severe: | Moderate: 
Kyle | peres slowly. | slope. 
| 
| 
Το------------------ | Severe: | Severe: 
Lohmiller | peres slowly. flooding. 
MaA--------.----2---- [Moderate: |Moderate: 
Manvel | peres slowly. seepage. 
МЫА---------—------- | Severe: (Moderate: 
Manzanola | peres slowly. | seepage. 
MbB--------.--------- | Severe: (Moderate: 
Manzanola | peres slowly. Seepage, 
| slope. 
| | 
МтЕ#: | | 
Mathias------------ | Severe: | Severe: 
| slope, | seepage, 
| large stones. | slope, 
| | large stones. 
Midway------------- | Severe: l Severe 
| depth to rock, | depth to rock, 
| slope. | slope. 
| 
| | 
Rock outerop. | | 
| | 
MnF#: | 
Mathias------------ | Severe: [Severe 
[ slope, { seepage, 
| large stones. | slope, 
| | large stones. 
{ 
Rockoa------------- | Severe: | Severe: 
slope, | seepage, 
large. stones. | slope, 
| 
| 
| 
| 


See footnote at end of table. 


| Trench 
| вап1багу 
landfill 


J 

| Severe: 

too clayey, 
ponding. 


rock. 
rock. 


е : 
depth to 


е ፡ 
depth to rock. 


I Severe: 
| too clayey. 
| 


Severe: 
too clayey. 


Moderate: 
flooding. 


Slight---------- 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| seepage, 

| slope, 

| large stones. 
| Severe: 

| depth to rock, 
| slope, 

| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
seepage, 
slope, 
large stones. 


Severe: 
seepage, 
slope, 
large stones. 


| Area 
| sanitary 
landfill 


Severe: 
ponding. 


Severe: 
seepage. 


Severe: 


depth to rock, 


| 
| 
| 
| 
| 
| 
| 
[8 
| 
| 
| 
| 
| 
| Severe: 
| depth to rock. 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


Severe: 
depth to 


Moderate: 
flooding. 


| 
ከዝ ው 


| 
[534885 ው መመ ἘΞ 


Severe: 
seepage, 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
slope. 
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| Daily соуег 


| for landfill 


| 
[Роог: 

| too clayey, 

| hard to pack, 
| ponding. 


| Fair: 
| thin layer. 


or: 
rea reclaim. 


po 


Poor: 

area reclaim. 
|Poor: 
| hard to pack, 
| too с1ауеу. 
| Poor: 


| hard to pack, 
| too с1ауеу. 


[Роог: 
| hard to pack. 


вооа. 
| 


| 
595. 


| 
|Good. 


Poor: 
large stones, 
slope. 


Poor: 

area reclaim, 
hard to pack, 
slope. 


Poor: 
large stones, 
slope. 


Poor: 
large stones, 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
[ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
[ 
| 
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TABLE 12.--SANITARY FACILITIES--Continued 


Soil name and | Septic tank 


| peres slowly. 


| Sewage lagoon 


map symbol | absorption areas 
fields 
| | 
MoB----------------- | Severe: | Severe: 
Minnequa | depth to rock. | depth to rock. 
MpE*: | | 
Minnequa----------- | Severe: | Severe: 
| depth to rock. | depth to rock, 
| | в1оре. 
Midway------------ -|Severe: | Severe: 
| depth to rock, | depth to rock, 
| slope. | slope. 
| | 
MtA-----------------|Slight---------- | Moderate: 
Mitchell | | seepage. 
MtB------- ---------- | S11ght---------- | Moderate: 
Mitchell | | seepage, 
| | slope, 
NeD----------2----- --|Moderate: | Severe: 
Nevee slope, | slope. 
| depth to rock. | 
| | 
NoA-------------- ---|Slight---------- | Moderate: 
Norka | | веераде. 
NoB-------------- ---|Slight-----------|Moderate: 
Norka | | seepage, 
| | slope. 
ΝΟῦ»-------------------- | Slight-----------| Severe: 
Norka | | slope. 
| 
МцА----------------- | Severe: (Moderate: 
Nunn ! регов slowly. ! seepage. 
| | 
NuB----------------- | Severe: |Moderate: 
Nunn | peres slowly. | seepage, 
| | slope. 
| 
NuC: | | 
Nunn---------- -----|Severe: | Severe: 
| peres slowly. | slope, 
l 
OrE*: | | 
Orella------------- ISevere: | Severe: 
| depth to rock | depth to rock, 
| 8lope. | slope. 
| | 
Rock outcrop. | | 
| 
PaD#: | | 
Paunsaugunt-------- | Severe: l Severe: 
| depth to rock. | seepage, 
| | depth to rock, 
| | в1оре. 
Boneek------------- | Moderate: | Severe: 
| depth to rock, | в1оре. 
| 


See footnote at end of table. 


| Trench 
| вап1багу 
landfill 


Severe: 
depth to rock. 


| 

| 

| 

| 

| 

| 

| 

| 

| Severe: 

| depth to rock, 
| slope. 
| 

| 

| 

| 

| 

| 

| 

| 


Severe: 
too clayey. 


Severe: 
too clayey. 


Severe: 
too clayey. 


Severe: 
depth to 
slope. 


rock, 


Severe: 
depth to 
seepage. 


rock, 


Severe: 


depth to rock. 


| Агеа 
| sanitary 
landfill 


Severe: 
depth to rock. 


| 

| 

| 4 

| 

| 

| Severe: 
| depth to rock. 
| 
ος 
| 

| 


depth to rock, 
slope. 


| SERE کد‎ 


l 
ene ----------- 


| 

I 

| Moderate: 

| slope, 

| depth to rock. 


|Stignt ον οσοι 


| 
ከው ----------- 
| 
| 
EERE ----------- 


| 
Slight----------- 


Severe: 
depth to 
seepage. 


rock, 


Moderate: 


o 
depth to 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

I 

| 

| 

| 

| depth. to rock, 
1 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| rock. 
| 


Soil survey 


| Daily cover 
| for landfill 


Poor: 
area reclaim. 


Poo 
aret reclaim. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| Poor: 

| area reclaim, 
| hard to pack, 
| slope. 

|Good. 


| slope, 
| area reclaim, 
| thin layer. 


de 


i 
|0994. 
| 
| 
| 
ረር 
| 


| Poor: 
| too clayey, 
| hard to pack. 


| Poor: 
| too 618797, 
| hard to pack. 


too clayey, 
hard to pack. 


area reclaim, 
hard to pack, 
slope. 


area reclaim, 
large stones. 


ог: 
hin layer. 


ст О 


Fall River County, South 


Soil name and 
map symbol 


PbF#: 
Paunsaugunt-------- 


Vanocker----------- 


Rock outcrop. 


PsE*: 
Pierre-------.------ 


| 
Tilford------------ 


Gystrum------------ 


RgP*: 
Rock outcrop. 


Gystrum------------ 


RoF*: 
Rock outcrop. 


Mathias------------ 


Butche------------- 


Dakota 


TABLE 12.--SANITARY FACILITIES--Continued 


| Septic tank | Sewage lagoon | Trench | Агеа 
| absorption areas | sanitary | sanitary 
fields | landfill | landfill 


| Severe: 


|Severe: 
| depth to rock, 
| peres slowly. 


| Severe: 
| depth to rock, 
| peres slowly, 
| slope. 
| Severe: 
slope, 
depth to rock. 


to rock, 
slowly. 


to rock. 


| Severe: 
| depth 


to 


rock. 


depth to 
slope. 


| rock, 
| 
| 
| 
| 
| 
| 


| Severe: 
| slope, 
| large stones. 


| 

|Severe: 

| depth to rock, 
| slope. 

| 

| 


See footnote at end of table. 


seepage, 
depth to 
slope. 


rock, 


rock. 


depth to rock, 


rock. 


rock, 


rock, 


rock, 


| Severe: 
| slope. 
| 


Severe: 
depth to 
Blope. 


rock, 


Severe: 
depth to 
slope. 


rock, 


Severe: 
seepage, 
slope, 
large stones. 


Severe: 

depth to rock, 
slope, 

large stones. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


large stones. 


| | 

| | 

| Severe: |Severe 

| depth to rock, | depth to rock, 
| seepage. | seepage. 

| | 

| Severe: | Severe: 

| slope. | slope. 

| | 

| | 

| | 

|Severe: |Severe: 

| depth to rock, | depth to rock. 
| too с1ауеу. | 

|Severe: | Severe 

| depth to rock, | depth to rock, 
| slope, | slope. 

| too clayey. | 

| Severe: | Severe 

| slope, | slope, 

| depth to rock. | depth to rock. 
| | 

| | 

| Severe: | Severe 

| depth to rock, | depth to rock. 
| too clayey. | 

| Severe: | Severe 

| depth to rock. | depth to rock. 
| | 

| | 

| | 

| | 

| | 

| Severe: | Severe 

! depth to rock. | depth to rock. 
| | 

HERE ----------- ΡΕ ----------- 
| | 

| Severe: | Severe: 

| depth to rock, | depth to rock. 
| excess salt. | 

| | 

| | 

| | 

| Severe: | Severe 

| depth to roek, | depth to rock, 
| slope, ] slope. 

| excess salt. | 

| | 

| | 

| | 

| | 

| Severe: | Severe: 

| seepage, | seepage, 

| slope, | slope. 

| large stones. | 

| Severe: | Severe: 

| depth to rock, | depth to rock, 
| slope, | в1оре. 

| | 
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| Daily cover 
| for landfill 


Poor: 
area reclaim, 
large stones. 


Po 
RIDE 


Poor: 
area reclaim, 
hard to pack. 


Poor: 

area reclaim, 
hard to pack, 
slope. 


slope, 
hard to pack, 
area reclaim. 


Poor: 
area reclaim, 
hard to pack. 


Poor: 
area reclaim, 
hard to pack. 


Poor: 
area reclaim, 
small stones. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Poor: 
| 
| 
| 
| 
| 
| 
| 
| 
Í 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


агеа reclaim, 
slope. 


slope. 


Роог: 
area reclaim, 
slope. 
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TABLE 12.--SANITARY FACILITIES--Continued 


Soil name and | Septic tank 


map symbol | absorption 
| fields 
| 
RrF#: | 
Воокоа------------- | Severe: 
slope, 


SaE------——---------- | Severe 
Samsi1l | depth to rock, 
| slope. 
| 
| 
SbD* | 
Samsil------------- | Severe: 
| depth to rock. 
| 
Pierre------------- | Severe: 
| depth to rock, 
| percs slowly. 
ScA----------------- | S11ght----------- 
Satanta | 
ЗеВ----------------- | S11ght-------- --- 
Satanta | 
| 
δοῦ-------------------------- IS1ight-------- -- 
Satanta | 
SdA-------- --------- | Severe: 
Savo peres slowly. 
SdB-------- --------- | Severe: 
Savo | percs slowly. 
SmE#: | 
Schamber---------- -|Severe: 
| slope, 
| poor filter. 
| 
Eckley------------- | Severe: 
| poor filter. 
| 
| 
SnE*: | 
Shingle------------ | Severe: 
| depth to rock, 
| slope. 
| 
Репгове-----------— | Severe: 
| depth to rock, 
| slope. 
Rock outcrop. | 
SpP*: | 
Spearfish---------- | Severe: 
depth to rock, 
8lope. 


Rock outcrop. 


See footnote at end of table. 


| Sewage lagoon 
aneas 


seepage, 
slope, 
large stones. 


Severe: 
depth to rock, 
slope. 


rock, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 

l rock, 
| 

| Moderate: 

| seepage. 


| Moderate: 
| seepage, 
| slope. 


{Severe: 
| slope. 


Severe: 
slope, 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
depth to 
slope. 


rock, 


Severe: 
depth to 
slope. 


rock, 


rock, 


| Тгепеһ 
sanitary 
landfill 


seepage, 
slope, 
large stones. 


Severe: 
depth to rock, 
slope. 


depth to rock. 


Severe: 
depth to rock, 
too clayey. 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Severe: 
|a 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
|Moderate: 
| too clayey. 
| Moderate: 
| too с1ауеу. 


Moderate: 
too clayey. 


Severe: 
slope, 
seepage, 
too sandy. 


Severe: 
Beepage, 
too sandy. 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 8lope. 
| 

| 


| Агеа 
| sanitary 
landfill 


Severe: 
seepage, 
slope. 


Severe: 
depth to rock, 
slope. 


vere: 
epth to 


ao 


rock. 


evere: 
depth to 


Severe: 
slope, 
seepage. 


Severe: 
depth to 
slope. 


Severe: 


depth to rock, 
slope. 


rock, 


Soil survey 


| Daily cover 
| for landfill 


large stones, 
slope, 


| 

| 

| 

| 

| 

| 

| 

| 

| 

|Poor: 

| area reclaim, 
| hard to pack, 
| slope. 
| 

| 

| 

| 

| 

| 

| 

| 

| 


агеа reclaim, 
hard to pack. 


area reclaim, 
hard to pack. 


| Fair: 


| too clayey. 


| 
| Fair: 
| too 


| 
|Fair: 
| too 


clayey. 


clayey. 


| Fair: 
| too 

| Fair: 
| too clayey. 


clayey. 


Poor: 

small stones, 
seepage, 

too sandy. 


seepage, 
too sandy, 
small stones. 


slope. 


area reclaim, 
slope. 


area reclaim, 
slope. 


Fall River County, South Dakota 


TABLE 12.--SANITARY FACILITIES--Continued 


“ድጅ... መያ] ቢተር. s EN LEHRER ጀሙ KR ገር oo hare ወ መንጋ 


| Sewage lagoon 


Soil name and l Septíc tank 


map symbol | absorption 
| fields 
SsE*: i 
Spearfish---------- | Severe: 
| depth to rock, 
| slope. 
Tilford------------ |Moderate: 
| slope, 
| large stones. 
St------------------ | Severe: 
Stetter | peres slowly, 
| flooding. 
Sw------------------ | Severe: 
Swanboy | peres slowly. 
TaA----------------- Slight----- ----- 
Tilford | 
TaB-----------------|Slight---------- 
Tilford | 
| 
Таб----------------- | Slight---------- 
Tilford | 
| 
TgC*: | 
Tilford------------ | S1ight---------- 
| 
| 
| 
Gyatrum------------ | Severe: 
| depth to rock. 
| 
| 
VaE----------------- |Severe: 
Valent | poor filter, 
| slope. 
| 
WpC*: | 
Winler------------- | Severe: 
| peres slowly, 
| depth to rock. 
| 
Pierre | Severe: 
| depth to rock, 
| peres slowly. 
ZnE*: | 
Zigweid------------ | Moderate: 
| peres slowly, 
| slope. 
Nihill------------- IModerate: 
| slope. 


areas 


| Severe: 
depth to rock, 
slope, 


| 
| 
| Severe: 

| slope. 

| Severe: 

| flooding. 
| 


-|Moderate: 


| seepage. 


|Moderate: 
| seepage, 
| slope, 


| Severe: 
| slope. 


| Moderate: 
| seepage, 
| slope. 


Severe: 
depth to rock. 


Severe: 
seepage, 
slope. 


Severe: 
depth to rock. 


Severe: 
depth to rock. 


seepage, 


| Slight dno ed 


| Trench | Area 
sanitary | sanitary 
| landfill landfill 
| 
Severe: | Severe: 
depth to rock, | depth to rock, 
slope. | Slope. 
Moderate: | Moderate: 
slope. | slope. 
| 
Severe: | Severe: 
too clayey, | flooding. 
flooding. | 
-|Severe: | S31ght----------- 
too clayey. [ 
| 
Slight----------- | S1ight----------- 
| 
| 
Slight--------- --|Slight----------- 
| 
| 
Slight----------- |S11ght----------- 
| 
| 
Slight----------- | S1ight----------- 
| 
| 
Severe: Severe: 


depth to rock, 
excess salt. 


| 
| depth to rock. 
| 
| 
| 


Severe: Severe: 
Blope, Slope. 
too sandy. 

| 
| 
Severe: | Severe: 


too clayey, 
depth to rock. 


depth to rock. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
] 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: |Severe: 
depth to rock, | depth to rock. 
too clayey. | 

| 

Moderate: | Moderate: 
Blope. | slope. 

| 
| 

Moderate: | Moderate: 
slope. | slope. 

| 
| 
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| Daily cover 
| for landfill 


slope. 


too clayey, 
hard to pack. 


| Poor: 

| too clayey, 

| hard to pack. 
አጨ 


| 
|Good. 


| 
| 
l 
sees 


| 
| 
| Good. 
| 
| 
| 
| Poor: 


area reclaim. 


Poor: 
too sandy, 
slope. 


Poor: 

too clayey, 
area reclaim, 
hard to pack. 


reclaim, 
to pack. 


ο 
uo 

o 

у 


mall stones. 


* See description of the map unit for composition and behavior characteristics or the map unit, 
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TABLE 13.--CONSTRUCTION MATERIALS 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"good," а "poor," "probable," and "improbable." Absence of an entry indicates that the soil was 
not rated 


Soil name and | Roadfill | Sand | Gravel | Topsoil 
map symbol | | | | 
| | | | 
Аа-------------------- | Poor: | Improbable: | Improbable: | Poor: 
Absted | low strength. | excess fines. | excess fines. | thin layer. 
| | 
Ааб------------------- |Good------------- ----|Improbable: | Improbable: |Good. 
Alice | | excess fines. | excess fines. | 
| 
AbA, AbB-------------- |8668------------------ | Probable------------- | Improbable: | Fair: 
Altvan | | too sandy. | area reclaim, 
| | | | thin layer. 
| 
Api. | | | | 
Aquolls | | | | 
Αὐ--------------- -----]Ροου: | Improbable: | Improbable: |Poor 
Arvada | low strength, | excess fines. | ехсевв fines. | ЖДУ 1ауег. 
| shrink-swell. | | | 
| | 
ASB, AsC-------- ------ |Good---------- ------- | Improbable: |Improbable: |Good. 
Ascalon | | excess fines. | excess fines. | 
| | 
Ba*, | | | | 
Badland | | | | 
Bb-------------------- [Good---- mm | Improbable: {Improbable: | Poor: 
Bankard | thin layer. | too sandy. | area reclaim. 
| | 
Во-------------------- | Fair: | Inprobable: | Improbable: | вооа. 
Barnum | 1ow strength, | excess fines. | excess fines. l 
| shrink-swell. l [ | 
| | | 
ВоА, BoB, BpB--------- | Poor: | Improbable: | Improbable: |Poor: 
Boneek | low strength. | excess fines. | excess fines. | thin layer. 
| | | 
Вар ደይ ረ SSS | Poor: | Improbable: [Improbable: |Poor 
Broadhurst | low strength, | excess fines. | excess fines. | 599. с1ауеу. 
| shrink-swell. | | | 
| | 
BüB------2222--22--.2-22 |Poor: | Improbable: | Improbable: | Fair: 
Bufton | low strength, | excess fines. | excess fines. | too 638797» 
| shrink-swell. | | | 
BvD*: | | | | 
Butehe--------------- | Poor: | Improbable: |Improbable: | Poor: 
| area reclaim. | excess fines. | excess fines. | area reclaim, 
| | | | large stones. 
Boneek-------------- -|Poor | Improbable: | Improbable: {Poor 
| low strength. | excess fines. | excess fines. | thin layer. 
CnD*: | | | [ 
Colby---------------- |Poor: | Improbable: | Improbable: | Fair 
| low strength. | excess fines. | excess fines. | slope: 
| 
Norka-------- ------ --|Good-------------- | Improbable: | Improbable: lood. 
| | excess fines. | excess fines. | 
DaB, DaC-------------- 1aood-------------- | Probable---------- | Inprobable: |Poor: 
Dailey | | too sandy. | too sandy. 
DwA, DwB-------------- eel. | Probable---------- | Improbable: |Fair: 
Dwyer | too sandy. | too sandy. 


See footnote at end of table. 
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TABLE 13.--CONSTRUCTION MATERIALS--Continued 


Soil name and | Roadfill | Sand | Gravel | Topsoil 
map symbol | | | | 
| | | | к, 
| ! | | 
DwE------------------- | Fair: | Probable----------- --|Improbable: | Poor: 
Dwyer | slope. | | too sandy. | slope. 
| | 
Еас------------------- [боой----------------- | Probable------------- |Probable------------- | Poor: 
Eckley l | | | small stones, 
| | | | area reclaim. 
| 
Ga-------------------- |dood------------.---- | Inprobable: | Improbable: Good. 
Glenberg | | excess fines. | excess fines. 
| | 
GrE*: | 
Qrummit-------------- | Poor: Improbable: Improbable: Poor 
slope, excess fines. excess fines. slope, 


area reolaim, 
low strength. 


too clayey, 
агеа reclaim. 


Rock outcrop. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
085 | | 
йгитт1б--—----—------ | Poor: Improbable: | Improbable: |Poor 
| 1ow strength, excess fines. | excess fines. | too clayey, 
| агеа гес1а1т. | | агеа гес1а1т. 
Snomo---------.------- | Poor: Improbable: | Improbable: |Poor: 
| 1ow strength, excess fines. | excess fines. | too clayey. 
| shrink-swell. | | 
| | 
Ha-------------------- | Good ----------------- | Improbable: | Improbable: [Good. 
Haverson | | excess fines. | excess fines. | 
l 
HbB-----~~-~------~--~ Good----------------- | Improbable: | Improbable: | Poor: 
Haverson Variant | excess fines. | excess fines. | small stones, 
| | | | area reclaim. 
] | | 
He*: | | | 
Hisle---------------- |Poor: | Improbable: | Improbable: |Poor 
| area reclaim, | excess fines. | excess fines. | thin layer, 
| low strength, | | | too clayey, 
shrink-swell. | | | excess salt. 
| | | 
Slickspots. | | | | 
| | 
Ho-------------------- [Poor: Improbable: | Improbable: [Poor 
Hoven | shrink-swell, excess fines. | excess fines. | wetness, 
low strength, | l | ехсевв sodium. 
| wetness. | | | 
JaB------------..------ |aood----------------- Improbable: | Improbable: IGood. 
Jayem | | excess fines. | excess fines. 
| 
КаВ------------------- | Poor: | Improbable: | Improbable: | Fair: 
Kadoka | area reclaim. excess fines. | exceas fines. | area reclaim. 
| | 
KeD*: | | | | 
Kadoka--------------- | Poor: | Improbable: | Improbable: Fair: 
| area reclaim. | excess fines. | exceas fines. | area reclaim, 
| | | slope. 
| | | 
Epping--------------- | Poor: | Improbable: | Improbable: ]Poor: 
| area reclaim. | excess fines. | excess fines. | area reclaim. 
| | | | 
ΚΥΑ, KyB-------------- | Poor: |Improbable: | Improbable: | Poor: 
Kyle | low strength, | excess fines. | excess fines. | too clayey. 
| shrink-swell. | | | 
Lo-------------------- | Poor: | Improbable: |Improbable: | Pair: 
Lohmiller | low strength, | excess fines. | excess fines. | too с1ауеу. 
| 
| | | 


| shrink-swell. 


See footnote at end of table. 
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Soil name and 


map symbol 


لإ 


TABLE 13.--CONSTRUCTION MATERIALS--Continued 


| Roadfill 


| 
Μ8Α--------------- =-=- | Poor: 


| Sand 


| 
| Inprobable: 


Manvel | 1ow strength. | excess fines. 
| 
MDA, MbB-------------- |Good--------------- ~-|Improbable: 
Manzanola | excess fines. 
MmE*: | 
Mathias-------------- | Poor: Improbable: 
| large stones, excess fines, 
| slope. large stones. 
| 
Midway------------- | Poor: Improbable: 
area reclaim, excess fines. 


Rock outcrop. 


MnF*: 


Minnequa 


MpE#: 


Minnequa----------- 


Midway------------- 


ΜΙΑ, MtB------------ 


Mitchell 


ΝΟΑ, NoB, NoC------- 


Norka 


NuA, NuB, NuC------- 


Nunn 


OrE*: 


Orella------------- 


Rock outcrop. 


low strength. 


| Poor: 
| large stones, 
| в1оре. 


| 

|Poor: 

| large stones, 
| slope. 

| 


| 

Роог: 
| агеа reclaim. 
| 


| 
[Роог: 
агеа reclaim. 


|Роог: 
| area reclaim, 
| 1ow strength. 


| 

Fair: 

| area reclaim, 
| low strength. 


| 
| Fair: 
| shrink-swell. 


[Poor: 

area reclaim, 
low strength, 
slope. 


See footnote at end of table, 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


| 

| Improbable: 

| excess fines. 
| 
| Improbable: 
excess fines. 


| 
| Improbable: 
| excess fines. 


| Imnprobable: 
| excess fines. 


| 
| Improbable: 
| excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
l 
| 
| 
| 
! 
| 
| 


| Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 
| 
| 
| 
le 
| 
| 
[ο 
| 
| 
| 
| 
| 
| 
| е 
| 
| 
| 
| 
| 
| 
! 
| 
| 


Soil survey 


| Topsoil 
| 


Good. 


Poo 
thin layer. 


Poor: 

large stones, 
area reclaim, 
slope. 


Poor: 
area reclaim, 
slope. 


Роог: 
large stones, 
area reclaim, 
slope. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

|Poor: 

| large stones, 
| агеа reclaim, 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


в1оре. 


Fair: 
area reclaim, 
large stones. 


Fair: 
area reclaim, 
large stones. 


Poor: 
area reclaim, 
slope. 


Good. 


Fa 
η 


Good. 


Fai 
bao ΚΗ 


|Poor: 

| area reclaim, 
| too clayey, 

| slope. 

і 

| 

| 


Fall River County, South Dakota 


Soil name and 
map symbol 


PaD*: 
Paunsaugunt---------- 


Boneek--------------- 


PbrF*: 
Paunsaugunt---------- 


Vanockepr------------- 


Rock outcrop. 


PeB------------------- 


Pierre 


PgE*: 
Pierre------------ መመመ 


Grummit-------------- 


Samsil--------------- 


Pt*, Pus, 
Pits 


Tilford-------------- 
Gystrum-------------- 
RgP*: 

Rock outerop. 


Gystrum-------------- 


TABLE 13.--CONSTRUCTION MATERIALS--Continued 


| Воаа?111 


| area гес1а1т. 


| Poor: 


| Poor: 


| area reclaim, 
| low strength, 
| shrink-swell. 
| 
| 


| Poor: 

| area reclaim, 
| low strength, 
| shrink-swell. 
| 


| Poor: 
low strength, 
&rea reclaim. 


\Poor: 

| area reclaim, 
| low strength, 
| shrink-swell. 


low strength, 
shrink-swell. 


|Poor: 
| area reclaim. 


| 
] Fair: 
low strength. 


| Poor: 
| area reclaim. 


| Poor: 
area reclaim, 
| в1оре. 


See footnote at end of table. 


| Sand 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 


т 
excess fines. 


Improbable: 


Xcess fines. 


о з 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Topsoil 


Poor: 
area reclaim, 
small stones. 


oor: 
thin layer. 


Poor: 
area reclaim, 
small stones. 


Poor: 
area reclaim, 
small stones, 
Slope. 


Poor: 


o 
too clayey. 


Poor: 
too clayey, 
slope. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

{Роог: 

| slope, 

| too clayey, 
| area reclaim. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Poor: 


ο 
too clayey. 


Poor: 
area reclaim, 
too clayey. 


Poor: 
&rea reclaim, 
small stones. 


o 
thin layer. 


thín layer, 
slope. 
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TABLE 13.--CONSTRUCTION MATERIALS--Continued 


ScA, ScB, SeC----- 


Satanta 


SdA, SdB--------- Ramee 


Savo 


Soil name and | Roadfi11 | Sand | Gravel | Topsoil 
map 8ymbol | | | | 
| | | | 
RoF#: | | | | 
Rock outcrop. | | | | 
Mathiasg---------- | Poor: !Improbable: | Improbable: | Poor: 
| large stones, | excess fines, | excess fines, | large stones, 
| slope. | large stones. | large stones. | area reclaim, 
| | | | slope, 
Butche------ --------- (Poor: | Improbable: | Improbable: | Poor: 
| area reclaim, | excess fines. | excess fines. | area reclaim, 
| slope. | | | large stones, 
| | | | в1оре. 
| | | | 
RrF#: | | | 
Rockoa----------- | Poor: | Improbable: | Inprobab1e: | Poor: 
| large stones, | excess fines, | excess fines, | large stones, 
| slope. | large stones. | large stones. | area reclaim, 
| | | | Slope. 
Rock outcrop. | | | | 
SaE--------- ------ | Poor: | Improbable: | Improbable: |Poor: 
Samsil | shrink-swell, | excess fines. | excess fines. | area reclaim, 
| low strength, | | | too clayey, 
| в1оре. | | | в1оре. 
SbD*: | | l | 
Samsil----------- (Poor: |Improbable: | Improbable: |Poor: 
| low strength, | -excess fines. | excess fines. | area reclaim, 
| shrink-swell. | | | too clayey. 
Pierre----------- |Poor: |Improbable: | Improbable: |Poor: 
| ጸሾ68 reclaim, | excess fines. | excess fines. | too clayey. 
| | | 
| | 
| | 
| | 
| | 
| | 
| 1 
| | 
| 


5тЕ®*: 


Schamber-------- መመመ 


Eckley----------- 


SnE*: 


Shingle---------- 


Penrose-------- UN 


Rock outcrop. 


| 1ow strength, 
| shrink-swell. 
| 
|üood-----------------|Improbable: 

| excess fines. 
| 
[Роог: Improbable: 
| low strength. excess fines. 
| 


| 
| 
| 
| 
| Poor: | Probable---------- 
| slope. | 
| | 
| | 
| | 
4 --------------- η ---------- 
| 1 
| | 
| | 
[Роог: | Improbable: 
| area reclaim, | excess fines. 
| slope. | 
| [ 
| | 
| Poor |Improbable: 
area reclaim, | excess fines. 
slope. | 
| 
| 
| 


See footnote at end of table. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
ος ---------- 


| Probable----- παντα 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Good. 


Fair: 
too clayey. 


| Poor: 

| slope, 

| small stones, 
| area reclaim. 


| Poor: 
small stones, 
area reclaim. 


Poor: 

area reclaim, 
small stones, 
slope. 


Poor: 
area reclaim, 
small stones, 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Fall River County, South Dakota 


Soil name and 
map symbol 


SpF#: 
Spearfish------------ 


Rock outcrop. 


Ssk*; 
Spearfish------------ 


Tilford-----.--------- 


St---.-.---- ---------- 
Stetter 


Swanboy 


TaA, TaB, TaC--------- 
Tilford 


Tec: 
Tilford-------------- 


Valent 


WpC*: 
Winler--------------- 


Pierre--------.------- 


ZnE*; 
Zigweild-------------- 


Nihill--------------- 


TABLE 13.--CONSTRUCTION MATERIALS--Continued 


| Roadfill 


{Poor: 
area reclain, 
slope. 


|Poor: 
| area reclaim, 
| slope. 


| Fair: 
| low strength. 


| 

| Poor: 

| shrink-swell, 
| 1ow strength. 


[Poor: 
| shrink-swell, 
| 1ow strength. 


| Fair: 
| low 
| 

| 

| Fair: 
| low 


strength. 


strength. 


| Poor: 
| area reclaim. 


| Fair: 
! slope, 


| 

|Poor: 

| shrink-swell, 
| low strength, 
| area reclaim. 


|Poor: 

| area reclaim, 
| low strength, 
| shrink-swell, 
| 


|Роог: 
| low strength. 


| 
| 
| 


Sand 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Probable------------- 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
le 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
le 
| 
| 
| 
] 
| 
| 
| 
| 
| 
| Improbable: 

| excess fines. 
| Improbable: 

| too sandy. 


| 
Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Í 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
|6 
| 
| 
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| 

| 

|Poor: 

| area reclaim, 
| slope. 
| 

| 

| 

| 


| area reclaim, 
| slope. 


Pair: 


large stones, 
в1оре. 


oo clayey. 


о 


ог: 
оо с1ауеу. 


do 


layer. 


Poor: 
too clayey. 


| 
Роог: 
too clayey. 


| 
| 
| 


| Fair: 

{ too clayey, 

| small stones, 
slope. 


| Poor: 
| small stones, 
&rea reclaim. 


| | | 
* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 14.--WATER MANAGEMENT 


[Some terms that describe restrictive soil features &re defined in the Glossary. See text for definitions of 


"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not evaluated] 
Limitations for-- Features affecting-- 
Soil name and | on Embankments ን, 
map symbol | reservoir | dikes, and | Irrigation | Terraces and lürassed waterways 
areas | levees diversions 
| | | 
Ag---------------- | S11ght-------- ----|Severe: |Peres slowly-----|Erodes easily----|Erodes easily, 
Absted | | excess salt. | | | percs slowly. 
AaC---------------|Severe: |Severe: |So11 blowing-----|So11 blowing----- |Favorable. 
Alice | seepage. | р1р1пд. | | | 
ለከልመመመመመ=ሙ -------- | Severe: |Severe: | Favorable-------- |Too sandy-------- | Favorable. 
Altvan | seepage. | seepage. | | | 
AbB--------------- | Severe: |Severe: |Sl1ope------------ Too sandy-------- | Favorable. 
Altvan ! seepage. | Beepage. | | | 
Ap*. | | | | | 
Aquolls | | | | | 
Ar~--------- ------ | S1i1ght-------- ----|Slight------------|Droughty, [Percs slowly----- |Droughty, 
Arvada | | | peres slowly. | | peres slowly. 
ABB, AsC--------- -|Severe: | Severe: IDroughty, 15011 blowing----- IDrougnty. 
Ascalon ! seepage. | piping. | soil blowing. | | 
Bat. | | l | | 
Badland | | | | | 
Bb---------- ------ | Severe: | Severe: |Droughty, |Тоо sandy, |Droughty. 
Bankard | seepage. | seepage, | soil blowing. | soil blowing. | 
| | piping. | | | 
Be---------------- | Moderate: | Moderate: | F1ooding--------- [Erodes easily----|Erodes easily. 
Barnum | seepage. | piping. | | | 
ВоА--------------- |Moderate: | Severe: | Favorable-------- |Erodes easily----|Erodes easily. 
Boneek | seepage. | piping. | | | 
BoB--------------- | Moderate: | Severe: | S1ope------------ [Erodes easily----|Erodes easily. 
Boneek | seepage, | piping. | [ | 
| в1оре. | | | | 
BpB--------------- | Moderate: | Severe: | 310pe------------ [Erodes easily----|Erodes easily. 
Boneek | geepage, | thin layer. | | | 
| depth to rock, | | | | 
| в1оре. | | | | 
| | | | | 
Βτγ5----------------- | Severe: | Severe: |Droughty, 153089, |816ጅ5, 
Broadhurst | slope. | hard to pack. | slow intake, | erodes easily, | erodes easily, 
| | | peres slowly. | peres slowly. | droughty. 
BuB--------------- |Moderate: |Moderate: !Percs slowly, |Erodes easily, |Erodes easily, 
Bufton | slope. | hard to pack. | 81ope. | peres slowly, | peres slowly. 
BvD#: | | | | | 
Butche----------- |Severe: |Severe: |Large stones, |Slope, [Large stones, 
| depth to rock, | large stones. | depth to rock. | large stones, | slope. 
| slope. | | | depth to rock. | 
Boneek----------- IModerate: |Severe: |S1ope------ ------ lErodes easily----|Erodes easily. 
| seepage, | thin layer. | | | 
| depth to rock, | [ | | 
| slope. | | | | 
| | | | [ 
CnD*; | | | | | 
Colby------------ | Severe: (Severe |Slope, |Slope, | Slope, 
| piping. | егойев еав11у. | erodes easily. | erodes easily. 


| в1оре. 


See footnote at end of table. 


Fall River County, South Dakota 165 


TABLE 14.--WATER MANAGEMENT--Continued 
Limitations for-- Features affecting-- 
Pond Embankments, 


reservoir | dikes, and ! Terraces and 
areas | levees diversions | 


| 
тыру ee | “ኹ”።ሚ 2. ee Sg ο ыг EMEN MICE О a аьа 


Soil name and | 


map symbol | Irrigation | |Grassed waterways 


| ! 
| | 
|Moderate: |Severe: | Slope--~-------- | Favorable------- | Favorable. 
| seepage, | piping. 
| slope. | | | | 
DaB-------------- |Severe ISevere: |Droughty, [Too sandy, |Droughty. 
Dailey | seepage. | seepage, | fast intake, | soil blowing. | 
| piping. | soil blowing. | | 
DaQ-------------- | Severe | Severe: IDroughty, |81ορ6, |Slope, 
Dailey | seepage, | seepage, | fast intake, | too sandy, | droughty. 
| slope. | piping. | soil blowing. | soil blowing. | 
| [ | | 
DwA, DwB--------- | Severe: |Severe: |Droughty, [Too sandy, |Droughty. 
Dwyer | seepage. | seepage, | fast intake, | soil blowing. | 
| | piping. | soil blowing. | | 
] | 
DwE-------------- {Severe |Severe: |Droughty, | Slope, |Slope, 
Dwyer | seepage, | seepage, | fast intake, | too sandy, | droughty. 
| в1оре. | piping. | 8011 blowing. | soil blowing. | 
Еаб-------------- l Severe |Severe: IDroughty, |Тоо sandy, |Droughty. 
Eckley | seepage. [ seepage. | soil blowing, | soil blowing. | 
| | | slope. | | 
Ga--------------- |Severe {Severe IDroughty, IToo sandy, |Droughty. 
Glenberg | веераде. | piping. | 8011 blowing. | во11 blowing. | 
l 
GrE*: | | | | | 
Grummit--------- | Severe |Severe: {Slow intake, |Slope, 1510оре, 
| depth to rock, | hard to pack. | depth to rock, | depth to rock. | depth to rock, 
| Slope. ! | droughty. ! | droughty. 
Rock outerop. | | | | | 
| | 
685»: | | | | | 
Grummit--------- | Severe | Severe: [Slow intake, | Slope, | S1ope, 
| depth to rock, | hard to pack. { depth to rock, | depth to rock. | depth to rock, 
| slope. | | droughty. | | droughty. 
Snomo----------- | Severe | Severe: |Droughty, | S1ope----------- | Slope, 
| slope. | hard to pack. | slow intake, | | droughty. 
| | i NE. x 
ᾱβ---------------- | Moderate: [Severe: | Flooding---------|Too sandy-------- | Favorable. 
Haverson | seepage. | piping. | | | 
| 
HbB--------------- | Severe [Severe | S1ope------- -----|Slope----------—-- | Slope. 
Haverson Variant | slope. | piping. | | | 
He*: [ | | | | 
Hisle------------ {Moderate: |Severe |Excess sodium, [Depth to rock, |Excess salt, 
| depth to rock. | hard to pack. | percs slowly, | erodes easily. | excess sodium. 
| | | depth to rock. | | 
Slickspots. | | | | | 
Но---------------- | S11ght----------- | Severe | Ponding, lWetness, |Регов slowly, 
Hoven | | hard to pack, | percs slowly, | percs slowly, | wetness, 
| | ponding, | excess sodium. | erodes easily. | excess sodium. 
| | excess sodium. | | | 
| | 
ТаВ-------------- | Severe | Severe: {Soil blowing, |5011 blowing-----| Favorable. 
Jayem | piping. | в1оре. | | 


| seepage. 
| 


See footnote at end of table. 


| 
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TABLE 14.--WATER MANAGEMENT--Continued 


mitations for-- eatures affecting-- 
Pond | Embankments, | | | 


Soil name and 


Rock outcrop. 


depth to rock, 


[ο] 
hard to pack. 


depth to rock. 


depth to rock, 
erodes easily. 


erodes easily, 
depth to rock. 


| 
map symbol | reservoir | dikes, and | Irrigation | Terraces апа |Grassed waterways 
| агеав 1еуеев l diversions | 
| | | | | 
КаВ------------- |Moderate: | Severe: | Slope, IDepth to rock, |Erodes easily, 
Kadoka | slope, | thin layer. | depth to rock. | erodes easily. | depth to rock. 
| seepage, | | | 1 
| depth to rock. | | | | 
| 
KeD#: l | | 
Kadoka---------- | Severe: | Severe: | S1ope, | Slope, |Slope, 
| slope. | thin layer. | depth to rock. | depth to rock, | erodes easily, 
| | | erodes easily. | depth to rock. 
| 
Epping--------- | Severe: | Severe: |Depth to rock, | Slope, |Slope, 
| depth to rock, | piping. | slope, | depth to rock, | erodes easily, 
| slope. | | erodes easily. erodes easily. | depth to rock. 
KyA-------------- | S131ght---------- --|Severe: IDroughty, |Erodes easily, |Erodes easily, 
Kyle | | hard to pack. | slow intake, percs slowly. | droughty. 
| | | peres slowly. | 
KyB-------------- |Moderate: | Severe: |Droughty, {Erodes easily, |Erodes easily, 
Kyle | slope. | hard to pack. | slow intake, | peres slowly. | droughty. 
| | | peres slowly. | | 
Lo--------------- [S11ght------------ | Moderate: |Регов slowly-----|Percs slowly-----|Peres slowly. 
Lohmiller | | hard to pack. | | 
МаА------------ ---|Moderate: ISevere: |Erodes easily----|Erodes easily----|Erodes easily. 
Manvel | seepage. | р1р1пд. | ! | 
MbA------ ------- | Moderate: |Moderate: {Peres slowly, |Erodes easily, | Erodes easily, 
Manzanola | seepage. thin layer. | erodes easily. | peres slowly. | percs slowly. 
MbB------------- |Moderate: Moderate: |Peres slowly, lErodes easily, |Erodes easily, 
Manzanola | seepage, thin layer. | slope, percs slowly. percs slowly. 
| в1оре. | erodes easily. 
MmE*: | 
Mathias-------- | Severe: Severe: |Large stones, Large stones, Large stones, 
| seepage, large stones. | slope. slope. slope. 
| slope. | 
Midway--------- | Severe: Moderate: ie eres slowly, Slope, Slope, 
| 
| 
| 
| 
MnF*: | 
Mathias-------- | Severe: evere: [Large stones, Slope, Large stones, 
| seepage, large stones. | soil blowing, large stones, 
| slope. | slope. 
| 
Коокоа--------- | Severe: Severe [Large stones, Slope, Large stones, 
| seepage, piping, | slope. large stones. slope. 
| slope. large stones, | 
Rock outcrop. | | 
MoB------------- |Moderate: Severe |Depth to rock, Depth to rock----|Depth to rock. 
Minnequa seepage, piping. | slope. 
| depth to rock, | 
| slope. | 
| 
MpE*: | | 
Minnequa------- | Severe: Severe |Depth to rock, Slope, Slope, 
piping. | slope. depth to rock. depth to rock. 


| slope, 
| 


See footnote at end of table. 


1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| soil blowing. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| slope. 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
181 
| 
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TABLE 14.--WATER MANAGEMENT--Continued 


Limitations for-- ] Peatures affecting-- 
Soil name and ond Embankments, 


l 
map symbol | гевегуо1г | dikes, апа | Irrigation | Terraces and lürassed waterways 
| агеав | 1еуеев | diversions | 


| 
κ... απ 5... ee et it oor -=:. کک فاج‎ — eet መሪ a, уса 27-7 ሙ” 


MpE*: 


Midway---------- 


МОВ, NoC---------- 


Norka 


Nunn 


Rock outcrop. 


PaD*: 


Paunsaugunt----- 


Boneek------ —— 


PbP*: 


Paunsaugunt----—-- 


Vanocker-----.--- 


Rock outcrop. 


Pierre 


PgE*: 


Pierre----------- 


ΡΒΕΝ; 


Pierre------~--~ 


|Severe: 
| depth to 
{ slope. 


|Moderate: 
| seepage. 


| Severe: 
| slope. 


1 Модегабе: 
| seepage. 


{Moderate: 
| seepage, 
J slope. 


| Moderate: 
| seepage. 


|Moderate: 
| seepage, 
| depth to 
| Slope. 


| Severe: 
| depth to 
| slope. 


| Severe: 
| slope. 


| 
| 
| 


IModerate: 
| depth to 
| slope. 

| 


| 
| Severe: 
| Slope. 


[ 

| Severe: 

| depth to 
| Blope. 


| 
[Зеуеге: 
| slope. 
| 


| 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


See footnote at end of table. 


Moderate: 


hard to pack. 


Severe: 
piping. 


Severe: 
piping. 


Severe: 
piping. 


Severe: 
piping. 


Moderate: 
hard to pack. 


Severe: 
hard to pack. 


Severe: 


v 
thin layer. 


Severe: 


ev 
thin layer. 


Severe: 
thin layer. 


Moderate: 
piping, 
large stones. 


pack. 


Severe: 


hard to pack. 


Severe: 
hard to pack. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| hard to pack. 
| 


Peres slowly, 
depth to rock. 


Droughty, 
slow intake, 
percs slowly. 


Large stones, 
droughty, 
depth to rock. 


Large stones, 
droughty, 
depth to rock. 


Droughty, 
slope. 


Droughty, 
slow intake, 
perces slowly. 


Droughty, 
slow intake, 
peres slowly. 


Slow intake, 
depth to rock, 
droughty. 


Droughty, 
Blow intake, 
percs slowly. 


| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
] 
| 
| 
| 
{ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


depth to rock, 


| 
| 
acer 
| erodes easily. 


Slope, 
depth to rock, 
peres slowly. 


stones, 
to rock. 


| Erodes 


Slope, 
large 
depth 


stones, 
to rock. 


Slope, 


large stones. 


Depth to rock, 
erodes easily. 


Slope, 
depth to rock, 
erodes easily. 


Slope, 
depth to rock. 


Slope, 
depth to rook, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| erodes easily. 


erodes easily, 


| 
| 
eer 
| depth to rock. 


Erodes easily--~-|Erodes ax mer prodee easlly. 
| 
| ] 
Slope------------ ISlope, | Slope, 
| erodes easily. | erodes easily. 
Favorable-------- jpaverante ------ --|Favorable. 
| 
Slope------------ | Favorable------- | Favorable. 


Peres slowly-----|Percs slowly-----|Percs slowly. 


Slope, 
droughty, 
depth to rock. 


Large stones, 
slope, 
droughty. 


easily----|Erodes easily. 


Large stones, 
slope, 
droughty. 


Large stones, 
slope, 
droughty. 


Erodes easily, 
droughty. 


Slope, 
erodes easily, 
droughty. 


Slope, 
depth to rock, 
droughty. 


Slope, 
erodes easily, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| droughty. 
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TABLE 14.--WATER MANAGEMENT--Continued 


imitations for-- eatures affecting-- 
Soil name and | Pond Embankments, 
map symbol | reservoir | dikes, and | Irrigation | Terraces and |Grassed waterways 
areas | levees | | | diversions 
| | | | | 
PsE%: l | | | 
Samsil----------- | Severe: | Severe: |Droughty, 151оре, 181656, 
| depth to rock, | hard to pack. | slow intake, | depth to rock, | erodes easily, 
| slope. | | peres slowly. | erodes easily. | droughty. 
Pt*, Pu*. l | | | | 
Pits | | | | | 
| | | | | 
ReD# | | | | 
Rekop------------ | Severe: | Severe: IDepth to rock, |Slope, ISiope, 
| depth to rock, | piping. | slope, | depth to rock, | erodes easily, 
| slope. | | erodes easily. | erodes easily. | depth to rock. 
Tilford---------- IModerate: |Severe: | S1ope--------- ---|Erodes easily----|Erodes easily. 
| seepage, | piping. | | | 
| slope. | | | | 
Gystrum---------- | Severe: | Severe: |Depth to rock, |Slope, |Slope, 
| slope. | piping, | slope. | depth to rock, | erodes easily, 
| | excess salt. | ! erodea easily. | depth to rock. 
ReF#: | | i | | 
Rock outcrop. | | | | | 
Qystrum---------- | Severe: | Severe: [Depth to rock, | S1ope, |S1ope, 
| slope. | piping, | slope. | depth to rock, | erodes easily, 
| | excess salt. | | erodes easily. | depth to rock. 
RoP#: | | | | | 
Rock outcrop. | | | | | 
Mathias---------- | Severe: |Severe: ILarge stones, ISlope, {Large stones, 
| seepage, | large stones. | soil blowing, | large stones, | slope. 
| slope. | | slope. | soil blowing. | 
| 
Butche----------- | Severe: | Severe: [Large stones, | Slope, ILarge stones, 
| depth to rock, | large stones. | depth to rock, | large stones, | slope. 
| slope, | | | depth to rock. | 
RrP*: | I | | | 
Rockoa----------- | Severe: | Severe: [Large stones, | S1ope, |Large stones, 
| seepage, | piping, | slope. | large stones. | slope. 
| slope. | large stones. | | | 
| | 
Rock outcrop. | | | | | 
SaE--------------- | Severe: | Severe: |Droughty, {Slope, |Slope, 
Samsil | depth to rock, | hard to pack. | slow intake, | depth to rock, | erodes easily, 
| slope. | | peros glowly. | erodes easily. | droughty. 
SpD*: | | | | | 
Samsil-----------|Severe: | Severe: IDroughty, | Slope, |Slope, 
| depth to rock, | hard to pack. | slow intake, | depth to rock, [| erodes easily, 
| slope. | | percs slowly. | erodes easily. | droughty. 
Pierre----------- | Severe: | Severe: |Droughty, | S1ope, | Slope, 
| slope. | hard to pack. | slow intake, | depth to rock, | erodes easily, 
| | | peres slowly. | erodes easily. | droughty. 
| 
SeA----- መመመመመ< ----|Moderate: |Severe: | Favorable----- ---|PFavorable-------- | Pavorable. 
Satanta | веераде, ! piping. | | | 
ScB, 8οῦ------ ----|Moderate: | Severe: | S1ope--------- ---|PFavorable-------- | Favorable. 
Satanta | seepage, | piping. | | | 
| в1оре. | | | | 
SdA--------------- ΠΕΣ ------ ------|Moderate: | -------- eon 5 ንን EROS easily. 
| 


Savo | hard to pack. 
| 


See footnote at end of table. 
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TABLE 14.--WATER MANAGEMENT--Continued 


Limitations for-- Features affecting-- 


8931 name and | ond bankments, 
map symbol | reservoir | dikes, and l Irrigation | Terraces and |Grassed waterways 
| агеав 1еуеев diversions 
| | | | | 
SdB----------- ----|Moderate: | Moderate: | 31ope------------ |Erodes easily----|Erodes easily. 
Savo | в1оре. | hard to pack. | | | 
SmE#: | | | | | 
Schamber--------- | Severe | Severe: |Droughty, | Slope, | S1ope, 
| slope, | seepage. | slope. | too sandy. | droughty. 
| Beepage. | | | | 
Eckley-----------|Severe: 1 Severe: |Droughty, | S1ope, | S1ope, 
| seepage, | seepage. | soil blowing, | too sandy, | droughty. 
| slope. | | slope. | soil blowing. | 
SnE*: | | [ | | 
Shningle---------- | Severe: |Severe: |Depth to rock, |Slope, |Slope, 
| depth to rock, | thin layer. | slope. | depth to rock, | erodes easily, 
| slope. | | | erodes easily. | depth to rock. 
Penrose---------- | Severe: [$еуеге: [Depth to rock, |Slope, ISlope, 
| depth to rock, | piping. | slope. | depth to rock. | depth to rock. 
| slope. | | | | 
| | | | | 
Rock outcrop. | | | | | 
SpP*: | | | | | 
Spearfish-------- I Severe: | Severe [Depth to rock, 151056, | S1ope, 
| depth to rock, | piping. | slope. | depth to rock. | depth to rock. 
| slope. | i | | 
| | ! | l 
Rock outcrop. | | | | | 
| | 
SsE*: ] | | | | 
Spearfish-------- | Severe: ISevere |Depth to rock, 151оре, [51ο 
| depth to rock, | piping. | slope. | depth to rock. | depth to rock. 
| slope. | | | | 
Tilford---------- | Severe: | Severe: |Slope, | Slope, |Slo 
| slope. | piping. | large stones. | erodes easily, E rods easily. 
| [ 
5%---------------- | S1ight----------- -|Severe {Slow intake, {Peres slowly, |Peres slowly, 
Stetter | | hard to pack. | percs slowly, | erodes easily. | erodes easily, 
| | | flooding. | | droughty. 
| 
ϑν----------------- | S11ght----------- -|Severe |Siow intake, |Peres slowly, [Erodes easily, 
Swanboy { { hard to pack. | peres slowly, | erodes easily. | peros slowly, 
| | | excess salt. | | excess salt. 
| | | | 
ТаА, TaB---------- |Moderate: | Severe: | Favorable------- |Erodes easily----|Erodes easily. 
Tilford | seepage. | piping. | | 
Τες------------- --|Moderate: |Severe: | S1ope----------- |Erodes easily----lErodes easily. 
Tilford | seepage, | piping. | | | 
| slope. | | | | 
| | 1 | 
Tec: | | | 
Tilford---------- | Moderate: | Severe: |Favorable--------|Erodes easily----|Erodes easily. 
| seepage. | piping. | | 
Oystrum---------- |Moderate: ISevere: [Depth to rock, {Depth to rock, |Erodes easily, 
| seepage, | piping, | slope. | erodes easily. | depth to rock. 
{ depth to rock, | excess salt. { l l 
| slope. | | | | 
VaE--------------- i Severe: | Severe: IDroughty, | S1ope, | Slope, 
Valent | seepage, | seepage, | fast intake, | too sandy, | droughty. 
| piping. | 8011 blowing. | 8011 blowing. | 


{ в1оре. 
| 


See footnote at end of table. 
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TABLE 1l.--WATER MANAGEMENT--Continued 


imitations for-- Features affecting-- 
Soil name and | on Embankments, 
map symbol 1 reservoir | dikes, and [ Irrigation | Terraces and [агаввед waterways 
areas | levees diversions 
| | | | | 
WpC#: | l | | | 
Winler----------- |Moderate: |Severe: |Slow intake, |Depth to rock, \Depth to rock, 
slope, | thin layer, | droughty, | erodes easily. | erodes easily. 
| depth to rock. | hard to pack. | peres slowly. | | 
Pierre----------- Moderate: |Severe: |Droughty, |Depth to rock, |Erodes easily, 
| depth to rock, | hard to pack. | slow intake, | erodes easily. | droughty. 
| slope. | | percs slowly. | | 
ZnE*: | | | | l 
Zigweid----- -----|Severe: | Slight---~-------- | S1ope------------ | Slope, | Slope, 
| Blope. | | | erodes easily. | erodes easily. 
Nihill----------- |Severe: | Severe: |Droughty, |S1ope------------ (Slope, 
! seepage, | seepage. | slope. | | droughty. 
| slope. | | | | 


l l | ! | 


4 See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 15.--ENGINEERING INDEX PROPERTIES 


[The symbol < means less than; > means more than. Absence of an entry indicates that data were not estimated] 


89-100185=100110-95 μα. 
| | | 
| | 


loam to fine | 
sandy loam. | 
| 


Classification Frag- Percentage passing 
Soil name and Depth] USDA texture | Iments | sieve number-- |Liquid | Plas- 
map symbol | | | Unified | AASHTO | > 3 | | T | limit | ticity 
| | | | linches| 4 10 | до | 200 | | index 
In Pet Pet 
| | | | | | | | | | | 
Аа--------------- | 0-8 {Silt loam--------|ML |ል-ጓ | 0 [85-100185-100|75-95 150-65 | 15-20 | NP-5 
Absted | 8-60|Silty clay, silty|CL, CH [А-6, ለ=? | 0 185-100185-100/80-100175-95 | 30-60 | 15-30 
| | clay loam, clay | | | | | | | | | 
M - | | | | M να] M | 
AaC-------------- | 0-10|Fine sandy loam |8፲, ML [А-4 | 0 | 100 19 0195-100145-60 | 20-30 | NP-7 
Alice |10-22|Fine sandy loam, |SM, ML, |A-4 | 0 | 100 |22 0013 95-100145-65 | «25 | NP-5 
| | loamy very fine | SM-SC, | | | | | | | | 
| | sand. | CL-ML | | | | | | | | 
|22-40| Fine sandy loam, ISM, ML, | A-4 | ο | 100 |95-100|95-100!45-65 | <25 | NP-5 
I | very fine sandy | SM-SC, | | | | | | | | 
| | loam, loamy very] CL-ML | | I | | | | | 
| | fine sand. | | | | | | | | 
|40-60|Loamy fine sand, ISM, 88-80, | А-2, A~4 | ο | 100 |95-100]55-100|25-60 | «25 | NP-5 
| | loamy very fine | ML, CL-MI| | | | | | | | 
| | sand, very fine | | | | | | | | | 
NI ME СОЕ Ж АЕ 
AbA, AbB--------- | 0-9 [Loam------------- [ML [А-4 | 0 | 100 | 100 ]85-300160-90 | 25-35 | 2-10 
Altvan | 9-24[Clay loam, loam, ICL |ለ-8, A-7 | 0 [95-100|95-100[85-100]70-80 | 35-50 | 15-25 
[ | sandy clay loam. | | | | l | | 
[24-33]Loam, silt loam, IML [А-А | 0 190-100185-100|60-95 [50-75 | 25-35 | 2-10 
| | fine sandy 1оат. | | | | | | | | 
|33-60|Gravelly sand, |SP, SP-SM |А-1 | 0 175-95 |70-90 |25-35 | 0-10 | == | NP 
| | gravelly coarse | | | | | | | | | 
| | sand, coarse | | | | | | | | | 
| | sand. | | { | | | | | | 
| | l | | | | | | | | 
Ap*. ! ! | | | | | | | | | 
pe E | | Ж በ) ፡በ5 ነ. m. | 
Apres | 0-1 |[Loam=-- as | CL-ML [А-4 | 0 [90-100190-100185-95 |60-75 | 15-25 | 5-10 
Arvada | 1-14|Clay, silty clay [CL, CH [4-7 | 0 180-100175-100170-100165-95 | 40-65 | 20-35 
! | loam, clay loam. | | | | | | ! | 
|14-60|Clay loam, silty ICL [А-7 | ο |80-100]75-100|70-100|55-80 | 40-45 | 20-25 
| | clay loam, clay.| | | | | | | | | 
AsB, AsC--------- | 0-7 |Fine sandy loam |8ቨ, SM-SC |A-2, ል-ዛ | 0 195-100|90-100|70-95 |25-45 | 15-25 | NP-5 
Ascalon | 7-19!Sandy clay loam 180, CL [А-6 | 0 [95-100|90-100[(80-100]40-55 | 20-40 | 10-20 
119-27|Sandy loam, sandy|SC, SM-SC,|A-4, A-6 | 0 195-100195-100175-95 135-65 | 20-40 | 5-15 
| | clay loam, fine | CL, CL-ML] Í | | | | | | 
| | sandy loam. | | | | | 1 | | | 
|27-60|Fine sandy loam, ISM JA-2, A-4 | 0  195-100|95-100170=95 |20-35 | --- | NP 
| | loamy fine sand.| | | | | | | | | 
| | | | | | | | | | | 
Bak. | | | | | | | | | | | 
οὶ | | | m "NE DEM | 
Bb--------------- | 5 |Fine sandy loam ISM, ML | A-4 | ዐ |95-100]90-100|65-85 145-60 | = | NP 
Вапкага |5 -éo|s tratified sandy |SP-SM, SM |A-2, Λ-3,| 0-5 [80 |75-13001ዛ0=70 | 5-35 | --- | NP 
| | loam to sand. | А-1 | | ! | | | | 
ለ መው ረመ | 0-5 [Silt loam-------- | ML |ለ-ጳ | o 185-100185-100185-100170-90 | 30-35 | 5-10 
Barnum 5-60|stratinted clay [CL Бер | 0 | | 30-35 | 10-15 
| | | | | | 
| | | l | l 


See footnote at end of table. 
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"TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


Classification Frag- 
Soil name and [Depth] USDA texture | | Iments 
map symbol | Unified | AASHTO | > 3 
| | | inches 
= Pet 
| | | | 
BoA, BoB--------- | 0-6 |S11t TOREM CL-ML А-д, A-6 | 0 
Boneek | 6=35| 84157 clay loam, ICL {A-6, ለ=? | 0 
| | silty clay. | | 
|15-23|Silty clay loam, ICL lA-4, ለ-6,| 0 
| | silt loam. | А-7 | 
|23-60|S11ty clay loam, ICL, ML А-4, А-6,| 0 
| | silt loam, loam. | | А-7 | 
BpB-------------- | 0-7 |S11t loam-------- ICL, CL-ML |A-h, A-6 | 0 
Boneek | 7-20| Silty clay loam, ICL lA-6, A-7 | 0 
| | silty clay. | | | 
|20-41|Silty clay loam, ICL, ML lA-U, ለ=6,| ο 
| | silt loam, loam. | | A-7 | 
| με bedrock| --- | --- | --- 
BrD------------- -| 0-60!Clay------------- |MH, CH, CLÍA-7 | 0 
Broadhurst | | | | | 
BuB-------------- | 0-3 [Silty clay loam {CL, CH [А-7 | 0 
Bufton | 3-24|Clay loam, silty ICL, CH lA-7 | 0 
| | clay loam, silty! | | 
| | clay. | | 
| 23=6ዐ0| 81157 clay loam, ICL, CH [А-7 | 0 
| | в11% loam, siltyl | | 
| | clay. | | | 
| | | | | 
BvD#: | | | | | 
Butehe---------- | 0-4 [Fine sandy loam ISM |ል-ዛ | 0-15 
| 4-9 |Stony loam, fine IML, CL, [A-4, А-6 |10-50 
| | sandy loam, | SM, 50 | | 
| | ehannery fine | | | 
| | sandy loam. | | | 
| 9-12|Unweathered | --- | --- | --- 
| | bedrock. | | | 
Boneek---------- | 0-7 [Silt loam-------- ICL, CL-ML |A-4, A-6 | 0 
| 7-20|Silty clay loam, |CL |ለ=6, A-7 | 0 
| | silty clay. | | 
|20-41184157 clay loam, ICL, ML |A-4, A-6,| 0 
| | silt loam, loam. ἱ | А-7 | 
[1180 Weathered ег --- | --- | --- 
| 
CnD* | | | 
Colby----------- | 0-4 |5116 loam-------- ICL, ML, |ለ>=ጓ, A-6 | 0 
| CL-ML | | 
| 0 loam, loam CL, ML axi A-6 | 0 
| 
Norka--------- | 0-7 [Silt ከ2 CESME, BE -4 | 0 
CL 
| 7-15|Silty clay loam, [CL 14-6 | 0 
| loam, clay loam. | | | 
|15-60|Loam, silt loam, IML, CL-ML |А-4 | ο 
| very fine sandy | | [ 
ТИ 
рав, DaC------- ==| 0=1 4 | Fine sand--------|SP-SM, SM |A-2, А-3 | 0 
Dailey [18- 60|Loamy sand, fine |SP-SM, SM |ጸ-2, А-3 | ο 
| sand, loamy finel | | 
NW ከ ο 
DWA, DwB, DwE----| 0-6 |Loamy fine sand [SM [А-2 | ο 
Dwyer | 6-60|Fine sand, loamy |SP-SM, SM |А-3, А-2 | 0 
| fine sand. | | | 


See footnote at end of table. 


ercentage passing 


| 10 
| | 
| 100 | 100 | 
| 100 | 100 | 
| | 
| 100 | 100 | 
100 | 100 | 
| | | 
| | | 
100 ] 100 | 
| 100 | 100 | 
| 3100 | 100 | 
| | 
-- | --- | 
| | 
100 | 100 | 
| | 
100 | 100 
100 | 100 
| | 
100 | 100 | 
| | 
| 
| 


100 
100 


85- А -100|50-80 


I 
5-100|80-100|75-10 


sleve number-- 


40 200 


| 
эв-1оо|во-лоо! 


95-100|85-100 
αι 100 


100 


95- -100180- -100 


| 
95- "ROSE -100 


| 
80-100180-95 
5210019035 


| 
80-100180-95 


Soil survey 


|Liquid | Plas- 


| 
95- 100185- 100| 
[85-1001 


| | 
85 3001 


| 

| 

| 

| 

| 

| 

| 

| 

| | 

| | 

| | 

| | 

|8 0135-50 

|. 100165 е ga ace -65 

| | | | 

l l | | 

--- | =- | س | --- | 

| | | | 

| | | | 

| 100 | 100 195-1001|85-1001 

| 100 | 100 | 100 1835100. 
| 

| 100 | 100 | 22100 άμα 

|— | <== 1 == | --- 

| | | | 

| | | | 

| 100 | 100 ον νο 
| 

| 100 | 100 νο πως, 

| 100 19810018595 as 

| 100 να ከ 

| 100 |95-100190-95 185-95 

| | | | 

| | | | 

| 100 | 100 180 | 5-25 

| 100 195-100|T5- $$ | 5-35 

| | | | 

| | | | 

| 100 | 100 {65-80 |20-35 

| | | 5-35 

| l | 

| | | 


limit 
Pet 


25-40 
35-50 


30-45 
30-45 
25-40 
35-50 
30-45 


45-70 


40-60 
40-60 


40-60 


ticity 
index 


5-15 
11-25 
8-20 
5-20 
5-15 
11-25 
5-20 


20-35 


20-30 
20-30 


20-30 


МР 
МР 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


T | Classification Frag- | Percentage passing 


Soil name and [Depth| USDA texture | ] Iments | Sieve number-- |Liquid | Plas- 
| Unified | AASHTO | > 3 | limit | ticity 


| | | | | 
Еаб-------------- | 0-4 |Loam-------------|SC, CL, |ለ-6, A-4 | 0 195-100[95-100|75-90 [35-55 | 25-35 | 5-15 
Eckley | | | CL-ML, | | | | | | 
| | | SM-SC | | | l | | | 
| 4-12/Gravelly sandy (SC, GC, CLIA-2, A-6 | 0 155-85 150-75 |30-65 |20=55 | 25-40 | 10-20 
| | clay loam, sandyl | | | | | | | 
| | clay loam, clay | | | | | | | | | 
| | 1oam. | | | | | | | | | 
|12-60|Gravelly sand, SM, SP-SM, | A-1 | ο 150-85 130-75 [15-45 | 5-15 | --- | NP 
| | gravelly loamy | GP-GM, GM| | | | | | | | 
| ] sand, very | | | | | | | | 
| | gravelly sand. | | | | | | | | | 
Ga--------------- | 0-6 |Fine sandy loam ISM, SM-SC |A-4, А-2 | 0  195-100[85-100|60-80 |30-45 | 20-30 | NP-7 
Glenberg | 6-60|Stratified loamy |SM [Α-ο, A-4 | ο  190-100|75-100|50-70 {25-40 | «25 | NP-5 
| | sand to loam. | | | | | | | | | 
| | | | | | | | | | 
GrE*: | | | | | | | l | | 
Grummit--------- | 0-4 |C1ay------------- ICH, MH [А-7 | 0 [95-100[95-100|90- 100|85- 1001 50-65 | 20-35 
| ዛ- ως. clay------- [em MH, ሠ | 0 መ -100|85- 002 -100165- 180 10-60 | 10-30 
ML, CL 
[11-60] Unweathered ICH, MH, |A-7 | о 195-100195-100[90-100|80-100] 40-60 | 10-30 
| | bedrock. | ML, CL | | | | | | | 
| | | l | | | | | | | 
Rock outcrop. | | | | | | | | | | | 
| | | | | | | | | | | 
0859; | | | ] | | | | | | 
Grummit--------- | 0-4 [Clay------------- |CH, MH [А-7 ] 0 195-100(95-100]90-100|85-100| 50-65 | 20-35 
| ዛ- EE Rely clay------- оп, MH, ከጨ. | 0 "ሽን... 40-60 | 10-30 
ML, OL 
111-60 |Unweathered ICH, MH, [А-7 | ο |95-100195-100190-100180-100| 40-60 | 10-30 
| | bedrock. | ML, CL | ! ! | | | | | 
Snomo----------- | 0-7 lC1ay------------- IMH, CH [А-7 | 0 | 100 |95-100|95-100|90-100| 50-70 | 20-38 
| T-45|C1ay------------- ICE, MH | A-7 | 0 |95-100|95-100|95-100|90-100| 50-70 | 20-38 
pez ο. clay------- ከ МН үл | 0 5015 [55-75 |... ΠΤ | 50-70 ! 20-38 
Ha | 0-6 |Loam------------- IML, CL-ML JA-4, 4-6 | 0  195-100/90-100|85-100|55-70 | 25-35 | NP-10 
Haverson | 6-60|Stratified clay (CL, ML, lA-4, A-6 | 0 195-100|85-100|70-95 150-70 | 25-40 | 5-15 
| | loam to sand. | CL-ML | | | | | | | | 
HbB-------------- | 0-3 |Loam------------- |CL, ML |[ል=ዛ, А-6 | 0  ]|95-100190-100180-95 |50-75 | 30-40 | 5-15 
Haverson Variant| 3-60|Stratified |ам, GC, |ለ-4, A-6,| 0-5 150-95 |35-55 |25-50 115-45 | 30-40 | 5-15 
| gravelly loam to| SM, SC | A-1, A-2| | | | | | | 
| sandy 1оат. | | | | | | | | | 
| | | | | | | | | | | 
He*: | | | | | | | | | | | 
Н1в1е----------- | 0-1 |S11t loam-------- JOL-ML, CL ÍA-4, A-6 | 0 | 100 | 100 |95-100|90-100| 25-40 | 5-15 
| 1-59ἱ018Υ, silty clay, ICH, CL |ለ-? | 0 [95-100|90-100|85-100|80-100! 45-85 | 20-55 
| | shaly clay. | l | | | | | | | 
ቻም polMsetheced bediqek |€ ret | | 100 η 1001333 1001557100] 50-90 | 30-60 
Slickspots. | | | | | ! | | | | | 
Но--------------- | 0-2 |5115 loam-------- IML, CL, |ለ=ዛ, A-6,] 0 | 100 | 100 |90=3001|75=95 | 27-45 | 5-20 
Hoven | | | CL-ML | A-7 | | l | | 
| 2-6 |Silty clay, olay sich, MH, CLIA-7 | 0 | 100 |95-100|95-100180-1001 45-80 | 20-40 
| | clay loam. | | | | | 
| 6-30|S11ty 6387, ον ες MH, CL|A-7 | ο | 100 |95-100]95-100]80-100] 45-80 | 20-40 
| | clay loam. | | | | | | | 
|30-60183357 clay, clay,|CL, CH |A-6, A-7 | 0 195-100[90-100|80-100|60-100| 35-75 | 11-45 
WE WM | EMEN ЖИ ለቢ | 
JaB-------------- | 0-13|Fine sandy loam | A=, A-2 | 0 | 100 |95-100|80-100]30-45 | 15-25 | NP-5 
Jayem |13-30|Fine sandy loam, İSM, ML 1ለ-3, A-2 | 0 | 100 Ι95-100ἱ80-100[30-55 | 15-25 | NP-5 
| | very fine sandy | | | | | | | | | 
| | loam, | | | | | | | | 
|30-60|Loamy fine sand, ISM | A-2 | 0 | 100 [95-100|50-80 110-35 | 15-25 | NP-5 
| fine sand. | | | | | | | | | 


See footnote at end of table. 
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Soil name апа 
map symbol 


KeD*: 
Kadoka---------- 


Lohmiller 


Manvei 


MbA, MbB--------- 
Manzanola 


MmE* : 
Mathiag--------- 


Midway---------- 


Rock outerop. 


TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


Classification bim Percentage passing 
IDepth| USDA texture | Iments sieve number-- 
| | | Unified | AASHTO |›3 | | 
| | |linches| 4 | 10 | 40 200 
Tn Pet 
l l | | | | | | | 
| 0-ዛ |5116 loam-------- н; CL nn A-6 | 0 ! 100 |95-100|90-100|70-100| 
| 4-1315116у clay loam, [CL |ል=6, A-7 | 0 |] 100 |95-100[|90- 100165> 100| 
| | silt loam. | | | 
|13-36|Si11t loam, loam ICL, ML hu A-6 | 0-5 185- ΤΡ а 1001 5- 1091 
|36-60|Weathered bedrock] --- | --- | = | ane | ዛመ=> | ==> | === 
| | | | | | | | | | 
| | | | | | | | | 
| 0-4 [8110 loam-------- IML, CL кь А-6 | 0 | 100 195-100190-100|70-100| 
А-1 
| 4-1315116у clay loam, ICL (A-6, A-7 | 0 | 100 /|95-100[90-100|65-100| 
| silt loam, | | | | | 
|33=36| 58115 loam, loam lois ML аг А-6 | 0-5 |82 ን 00190 Ho 
A-7 
136560 sata ered bedrock| --- | --- | --- | --- | === |--- | --- | 
| 0-4 ΕΞ loam-------- m CL, eh | 0 | 100 133 ἘΠΕ 390110 85 | 
CL-ML 
| 4-17|Loam, silt loam, IML, CL, lA-4, A-6 | 0 | 300 | 100 [85-95 (60-75 | 
| very fine sandy | CL-ML | | | | | | 
| | loam. | | | | | | | | 
117-60 | Unweathered | ኤሬ | —- | سس | ”| --- | = | سد‎ I 
MU Mee ee ብ. ος 
| 0-4 | Clay------------- ICH, MH |ለ-? | 0 | 100 | 100 |90- TOS 1001 
| 4- 0 ------------- |CH, MH 6-1 | 0 | 100 | 100 5 xad is E 
| 
| 0-4 |Silty clay loam [CL ЇА-6, A-7 | ο | 100 | 100 |95-100185-100| 
| 4-8 |5116у clay loam, ICL, CH lA-6, A-7 | 0 | 100 [95-100|90-100|Τζ0-100| 
| | clay loam, silty] | ] | | | | | 
| | 6187» | | | | | | | 
| 8-60|Stratified fine ICL, CH |ለ=6, A-7 | 0 195-100195-100190-100165-95 | 
| | sandy 1oam to | | | | | | | | 
ЖЕ Sons | | ME ME NN ብሼ 
| 0-5 |5116 loam-------- |CL-ML, CL |A-!, A-6 | 0 |95-300195=300195=100170-90 
| 5-6018115 loam, silty ICL, CL-ML |A-6, A-4 | 0 195-100|95-100|95-100180-90 
| | clay loam, loam. | | | ! | | | | 
| 0-7 |511%у clay loam |Ο; |ለ-6 | 0-5 195-100|85-100|80-100/|65-85 
| 7T-25|Clay loam, clay, |CL ]4-6, A-7 | 0-5 195-100[90-100185-95 165-90 
| | silty clay. | | | | | | | | 
125-60|Clay loam, silty ICL | 4-6 | 0-5 195-100190-100|80-95 |60-90 
[ | clay loam, | | | | | | | 
| I | | | | | | | | 
| | | | | | | 1 | | 
| 0-2 {Extremely stony IML, CL, JA-4, A-6 |20-50 [85-100/75-90 165-85 [45-60 | 
l | very fine sandy | SM, 55 | | | | | | 
| | loam. | i 1 | | | | | 
| 2-13|Fine sandy loam, IML, CL, |А-%, A-6 |20-50 |85-100170-90 160-85 135-60 | 
| | very fine sandy | 8M, sc | | | | | | | 
| | 1oam. | | | | | | | | 
|13-33| Fine sandy loam, [SC, SM,  [A-4, А-6 |30-60 |85-100|75-90 |60-85 135-55 | 
| | sandy clay loam, | ML, cb | | | | | | | 
| | very fine sandy | | | | | | | | 
| | 1oam. | | | | | | | | 
[33-60[Ε1π6 sandy loam, ISM, SC, |A-4, А-6 130-70 185-100175-90 |55-75 135-50 | 
| | sandy loan, | SM-SC [ l | | | | | 
| | sandy clay Pom | | | | | | | 
| 0-4 |Silty clay loam ICL {А-6 | 0 [75-100|75-100|70-100|70- | 
4-16|Olay, clay loam, ICL, CH |A-6, A-7 | 0 195-100|95-100190-100170-95 | 
| silty clay loam.| | | | | | | 
16-60|Weathered bedrock| --- | — | س | س‎ --- --- | | 
| | ] | I | l 
| | | | | | | 
| | | | | | | 


See footnote at end of table. 


Soil survey 
[Liquid | Plas- 
limit | ticity 
| index 
Pet | 
30-45 | 5-35 
35-50 | 10-25 
30—45 | 5-20 
کن‎ ч, och 
| 
30-45 | 5-15 
35-50 | 10-25 
30-45 | 5-20 
cun | m 
15-30 | 2-10 
15-35 | 2-15 
| 
ses x 
| 
55-75 | 25-45 
60-90 | 29-55 
35-50 | 12-25 
35-60 | 12-30 
| 
35-60 | 12-30 
| 
25-35 | 5-15 
20-40 | 5-20 
| 
30-40 | 10-20 
35-50 | 20-30 
30-40 | 10-20 
| 
30-40 | 5-15 
| 
20-35 | 3-12 
| 
30-40 | 7-15 
| 
] 
20-35 | 3-12 
| 
30-40 | 10-20 
35-60 | 20-35 
| 
| 
| 
| 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


Classification rag- Percentage passing 
Soil name and [Depth| USDA texture | {ments | sieve number-- ILiquid | Plas- 
map symbol | | | Unified | AASHTO | > 3 | ] ] | Limit | ticity 
| | | |inches| 4 | i10 | 40 | 200 | | index 
in Pet Pet 
| | | | | | | | | | | 
ΜΩΡΕ: | | | | | | | | | | 
Mathias--------- | 0-2 [Extremely stony IML, CL, [А-%, A-6 |20=50 |85-100|75-90 |65-85 {45-60 | 30-40 | 5-15 
] [ very fine sandy | SM, SC | | | | | | | | 
| | loam, | | | | | | | | | 
| 2-13|Fine sandy loam, IML, CL, |А-%, А-6 120-50 |85-100|70-90 |60-85 135-60 | 20-35 | 3-12 
| | very fine sandy | SM, SC | | [ | | | | | 
| | loam. | | | | | | | | | 
|13-33|Fine sandy loam, 180, SM, |ል-ጳ, A-6 130-60 185-100175-90 160-85 [35-55 | 30-40 | 7-15 
| | sandy clay loam,| ML, CL | | | | | | | | 
| | very fine sandy | | | | | | | | | 
| | loam. | | | | | | | | | 
133-60| Fine sandy loam, ISM, SC, [А-%, А-6 130-70 [85-100175-90 |55-75 135-50 | 20-35 | 3-12 
| | sandy 1оат, | sM-sc [ | | | | | | | 
| | sandy clay тал | | | | | | | | 
Rockoa---------- | 0-5 [Extremely stony ISM, SC, [А-4 120-50 |80-100|70-90 165-85 |35-50 | 20-30 | 3-30 
! | fine sandy loam.| SM-SC | | | { | | | | 
| 5-10|Fine sandy loam, |ML, CL, |A-4, А-6 120-50 |80-100|70-90 |65-85 |30-60 | 20-35 | 3-12 
| | very fine sandy | SM, SC | | l | | | | | 
| | 1oam. | | | | | | | | | 
|10-32|Fine sandy loam, ISC, SM, |A-8, A-6 |30-60 [10-100|65-90 160-85 [35-60 | 30-40 | 5-15 
| | sandy 6387 loam,| CL, ML | [ | | | | | | 
| | clay loam. | | | | | | | | | 
132-60| Fine sandy loam, ISM, SC, lA-u, А-6 [30-70 |70-100165-85 [55-75 135-50 | 20-35 | 3-12 
| | sandy clay loam,| 84-80, GM| | | | | | | 
| | loam, | | | | | | | | | 
| | | | | | | | | | | 
Rock outcrop. | | | | | | | ! | | | 
οι sss መመመ | 0-4 |8116 loam-------- IML, CL-ML 1|ለ-ዛ | 0-1 [95-100|95- 100]80- 100165-90 | 20-30 | NP-10 
Minnequa ዘ8=2ዛ18415 loam, loam, IML, CL-ML |A-4 | 0-5 195-100195-100190- 100180-90 | 20-30 | NP-10 
| | silty clay loam.| | | | l | | 
|24-60|Weathered bedrock} --- --- | س‎ | |--- | -— | | — | --- 
| | | | | | | | | | | 
MpE*: | | | | | | | | | | 
Minnequa-------- 0-4 ]84157 clay loam ICL, CL-ML |A-4 | 0-1 195-100195-100|80-100|65-90 | 20-40 | 5-15 
| 4-24|S11t loam, loam, IML, CL-ML A-4 | 0-5 195-100195-100190-100/80-90 | 20-30 | NP-10 
| | silty clay loam. | | | | | | | | 
24-60| Weathered bedrock] --- | --- | --- | --- | --- | --- | --- | --- | --- 
Midway---------- 0-4 [84357 clay loam ICL [А-6 | о  175-100175-100|70-100|70-95 | 30-40 | 10-20 
| !-16|Clay, clay loam, ICL, CH ለ=6, A-7 | 0 |95-100|95-100|90-100|70-95 | 35-60 | 20-35 
| | silty clay loam. | | ] | | | | | | 
116-60|Weathered ведковк | --- | --- | --- | --- | --- መክ + | --- | --- | --- 
MtA, МЫВ--------- | O-lilVery fine sandy πα CL-ML, | A-4 | o | 100 | 100 [85-95 [65-95 | 20-35 | 2-10 
Mitchell | | loam. CL l | | | | | | l 
|11-60[Loam, very fine IML, CL-ML, | A-4 | ο | 100 | 100 185-100165-100| 20-35 | 2-10 
| sandy loam, silt| CL | | | | | | | | 
| | loam. | | | | | | | | | 
| | | | | | | | | | | 
στον | 0-8 |8116 loam-------- | ML [4-4 | o | 100 | 100 195-100|80-100| 20-30 | NP-5 
Nevee | 8-H3|S11t loam, loam, |CL-ML, CL |A-4, A-6 | 0 | 100 | 100 195-100180-100| 20-35 | 5-15 
| | very fine sandy | | | | | | | | | 
| | loam. | | | | | | | | 
}43-60|Weathered bedrock| --- | --- | --- | --- | --- pa И --- | --- | --- 
| 
NoA, Мов, NoC----| 0-7 [8115 loam-------- IML, CL-ML, | A-4 | 0 | 300 0 [60-85 | 20-35 | 2-10 
Norka | | | cL [ | | | | | | | 
| 7-15|Silty clay loam, |CL [А-6 | 0 | 100 |95-100]95-100|85-95 | 25-40 | 10-20 
| | loam, clay loam. | | | | | | 
|15-60|Loam, silt loam, IML, CL-ML [A-4 | 0 | 100 195-100190-95 [85-95 | 20-30 | NP-10 
| | very fine sandy | ] | | | | | l | 
-. И s s s ብ 7 
NuA, NuB, NuC----| 0-8 |Clay loam-------- ICL, SC [A-6 | 0-5 195-100180-95 170-95 [45-75 | 30-40 | 30-20 
Nunn | 8-25|Clay loam, clay ICL, CH |А-6, А-Т | 0-5 195-100190-100185-95 165-75 | 35-60 | 20-35 
|25-60]Clay loam, loam, ICL, SC |A-à, ለ-6, | 0-5 [80- 109 02 100160-90 |35-75 | 30-45 | 5-20 
| | sandy loam. [ | А-7 | | | | | I 


See footnote at end of table. 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 
888 cation rag- 
Soil name and |Depth| USDA texture | | T Iments 
map symbol | | Unified | AASHTO | > 3 
[ ! | linches 
n Eer 
БЕ. | | | 
OrE#: | | | | | 
Oreila----------| 0-2 | 81317 clay------- ICH |ል=? | 0 
| 2-18(Clay, clay loam |СН |A~7 | 0 
118-60|Unweathered | — | --- Ι--- 
| | bedrock. | | | 
| | | | | 
Rock outcrop. | I | ! | 
PaD#: | | | | | 
Paunsaugunt----- | 0-8 |Gravelly loam----|GM-GC [А-3 | 0-5 
| 8-14|Cobbly sandy |SM, SM-SC |A-1, A-2, | 20-35 
| | loam, channery | | А-4 | 
| | loam, cobbly ] | | 
| | 1oam. { | | 
|14-20|Unweathered | “== | --- | س‎ 
| | bedrock. | | | 
Boneek---------- | 0-7 [5116 loam-------- ICL, CL-ML |A-4, A-6 | 0 
| 7-20|S11ty clay loam, |CL |[ለ-6, A-7 | 0 
| | silty clay. | | 
|20-41|Silty clay loam, |CL, ML |ለ=4, A-6,| 0 
| silt loam, loam. | | A-7 | 
|500 Weathered Белтов --- | --- | --- 
PbP*: [ | | | | 
Paunsaugunt----- | 0-8 |Gravelly loam----|GM-GC |A-4 | 0-5 
| 8-ጊዛ፤ዐፅከከጊሃ sandy ISM, SM-SC |А-1, A-2,|20-35 
| | loam, channery | | А-4 | 
| | loam, cobbly | | | 
| | loam. | | | 
|14=20] Unweathered | see | — | - 
! | bedrock. | | | 
Vanocker--------| 0-3 [Gravelly loam----IML, CL, [А-%, Α-δ,] 0-10 
| | SM, SC | А-7 
| 3-60lüravelly loam, ICL, SC, GClA-6, ለ=? | 0-25 
| | channery loam. | | | 
Rock outcrop. | | | | | 
PeB-------------- | 0-8 |Clay-------------|OH, MH [А-7 | ο 
Pierre | 4-20] Clay-------~--~--- ICH, MH [А-7 | 0 
|20- 3u|Shaly clay, clay |CH, MH |A-7 | 0 
|3ዛ- 280 እበ ል) Бейгоок|ОН, MH pes | 0 
| 
PgE*: | | | | | 
Р1егге---------- | 0=3 |Clay-------------|CH, ΝΗ |A-7 | o 
| ü-20|lClay----------- --|CH, MH [А-7 | 0 
|20-34|Shaly clay, clay |CH, MH [А-7 | 0 
3 O REB bedrock CH, MH ኮን | 0 
Qrummi t--------~ | 0-4 |Clay-------------|CcH, MH [4-7 | ο 
| 4-11]Shaly clay-------|CH, MH, [А-7 | 0 
| | | ML, CL | | 
111-60 | Unweathered ICH, MH, {А-7 | 0 
| | bedrock. | ML, CL | | 
РзЕФ: | | | | | 
Pierre----------| 0-4 | Clay------------- |CH, MH |A-7 | ο 
| 4-20|C1lay------------- ICH, MH [А-7 | 0 
120-34|Shaly clay, clay ICH, MH [А-1 | 0 
να μα bedrock|CH, MH pat | 0 
Samsil---------- | 0-3 |Clay------ ------- ICH, MH lA-7 | 0 
| 3-18|Clay, shaly clay |CH, MH [А-7 | 0 
.. MH 7 | 0 


Weathered bedrock|cH, 


See footnote at end of table. 


Soil survey 


| 
| | T | limit 
| ዛ | 10 | % | 200 | 
Pet 

| | | | | 
| | | | | 
| 100 | 100 190-=300175-95 | 50-70 
[59 100 10 100 [9919017 5-95 | 50-70 
| | | | | 
| | | | | 
| | | | | 
ጻር በጅ 
150-65 |50-65 |45-55 [40-50 | 20-30 
Le 5-85 1 0-80 [40-650 μα | 15-25 
| l l | | 
| | | | | 
| -= [መ= | --- | --- | --- 
EAE NE EM, 
| 100 | 100 195-100185-100| 25-40 
| 100 | 100 | 100 ы 35-50 
| 100 | 100 1957100) 80-100 30-45 
| =- | == |--- | سد‎ | --- 
ይከ ይ በ. 
150-65 [50-65 [45-55 |40-50 | 20-30 
7 5-85 " 70-80 [10-60 120-50 | 15-25 
| ] | | | 
| | | | | 
|- | - | መመመ | سد‎ | --- 
i | | | | 
| | | | | 
| 10-90 i -80 ү? О | 30-45 
n -90 a 55-85 89 ΠΕ | 30-45 
| | | | | 
| | l | | 
| | | | | 
| 100 | 100 |90=300| 80=300] 60-80 
| 100 | 100 ἰ[90-100|80-100| 60-90 
| 100 |95-100190-100180-100| 60-90 
| 100 | 100 кау -100| 50-85 

| 
| | | | | 
| 100 | 100 [90-100180-100| 60-80 
| 100 | 100 |90-100180-100| 60-90 
| 100 1[95-100[90-100|80-100| 60-90 
| 100 | 100 p ከ 50-85 
195-100195-100190-100185-100| 50-65 
ш 5- ο μας 40-60 
|9 жд ا‎ ο 40-60 
NEN 
| 100 | 100 |ο0- 100180-100| 60-80 
| 100 | 100 190-100/80-100| 60-90 
| 100 195-100190-100180-100| 60-90 
| 100 | 100 [190-109180-100 | 50-85 
| 100 |85-100180-100170-100! 50-85 
| 100 |95-100|90-100|85-100| 50-90 
| 100 | 50-90 


ΘΕ 


| 


{Liquid | Plas- 


ticity 


| index 


30-50 
30-50 


Rock outerop. 


Fall River County, South Dakota 177 
TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 
| Classification Frag- ercentage passing 
Soil name and [Depth] USDA texture | T Iments | sleve number-- [Liquid Plas- 
map symbol [ | | Unified | AASHTO | >3 | | limit | ticity 
| | | | jinches| ዛ | 10 | 80 | 200 | index 
T Tn T [Pct T ] Ρος 
| | | | | | | l | | 
Pt*, Puž. | | | | | | | | | | | 
Pits | | | | | | | | | | | 
| | | | | | | | | | 
ReD#: | | | | | | | | | | | 
Векор---------- | 0-4. ILoam------------- | ML |ል-ዛ | 0-5. [95-100|95-100185-95 160-75 | 30-35 5-10 
| 4-15|Gravelly loam, |GM, ML |ለ-ዛ | 0-10 |60-100}55-95 [45-80 |35-65 | 30-35 | 5-10 
| | 1oam. | | | | | ] | | 
[15-60| Unweathered | =-=- | ፐ አ | سد‎ l- | --- --- | =-=- | --- | >= 
оо күлү ፲፣ 
Tilford-------- | 0-4 |5115 loam-------- emak р: А-6 | 0 | 100 | 100 95-100|60-95 | 22-35 | 3-15 
ML 
| 4-18|S11t loam, loam, |CL-ML, CL,|A-H, A-6 | 0 | 100 | 100 |95-100|60-95 | 22-35 | 3-15 
| silty clay loam.! ML | | | | | | | 
18-60/Loam, silt loam, ICL, CL-ML,lA-h, А-6 | 0 195-100|95-100|95-100170-95 | 22-35 | 3-15 
| silty clay loam. | ML | | | vol | | | | 
Gystrum-------- 0-3 [Silty clay loam IML [А-6 | 0 195-100|90-100/]90-100|]85-95 | 35-40 | 10-15 
| 3-28|Silty clay loam, IML |ል=9, А-6] 0 195-1 00195- 100|90-100|85-95 | 30-40 | 5-15 
| silt loam. | l | | | | | | | 
28-35 | Unweathered | — | س‎ | --- |--- 190-100) == | --- | -- | --- 
| bedrock. | | | | | | | | | 
| | | | | | | | | | | 
RgF*: | | | | | | | | l | 
Rock outcrop. | | | | | | | ! | | | 
бувбгит-------- | 0-3 |Silty clay loam [ML [А-6 | ο 195-100190-100190-100185-95 | 35-40 | 10-15 
| 3-28|Silty clay loam, IML [A=4, А-6 | ο 195-100195- እር 100185-95 | 30-40 | 5-15 
| | silt loam. | | | | | | | 
128-35|Unweathered | --- | >=. | -= l- |96-300| --- | | — | - 
| | bedrock. | | | | | | | 
RoF#: | | | | | | | | | | | 
Roek outerop. | | | | | ! | | ! | 
Mathías-------- | 0-2 [Extremely stony  |ML, CL, ЇА-4, A-6 |20-50 |85-100|75-90 [65-85 |45~60 | 30-40 | 5-15 
| | very fine sandy | SM, 86 | | | | | | | 
| | loam. | | | | | l | | | 
| 2-13|Fine sandy loam, |ML, CL, [А-%, A-6 120-50 |[85-100|70-90 [60-85 135-60 | 20-35 | 3-12 
| | very fine sandy | SM, 55 | | | | | | | | 
| | 1oam. | | | | | 1 | 
|13-33|Fine sandy loam, ISC, SM, |A-8, A-6 [30-60 |85- ios yas 90 | 85 [35-55 | 30-50 7-15 
| | sandy clay loam,| ML, CL | | | | | | | | 
| | very fine sandy | | | | | | l | | 
| | loam. | | | | | | gl | | 
|33-60| Fine sandy loam, ISM, SC, ]ለ-ባ, А-6 |30-70 |85-100|75-90 | 135-50 | 20-35 | 3-32 
| | sandy loam, | SM-SC | | | | | | | | 
| | sandy clay loam. | | | | | | | | | 
Виўоһе--------- | 0-4 |Fine sandy loam ISM |ለ-ዛ | 0-15 185-100|80-100|75-100]35-50 | 20-35 | NP-10 
| 4-9 [Stony loam, fine IML, CL, |[ለ=4, А-6 |10=50 [75-100165-100160-100135-65 | 25-40 | 3-15 
| | sandy loam, | SM, SC | | | | | | | l 
| | channery fine | | | | | | | | | 
| | sandy loam, | | | | | | | | | 
| 9-1 2 | Unweathered | መመመ | === | wae: | መ= | ee | መመመ: | === | —Ü | — 
| | bedrock. [ | | | | | | | 
| | | | | | | | | | | 
RrF#: | | | J l | | | | | | 
Rockoa--------- | 0-5 |Extremely stony SM, SC, | A-1 [20-50 |80-300170-90 165-85 |35-50 | 20-30 | 3-10 
] | fine sandy loam.| SM-SC [ | | | 
| 5-10|Fine sandy loam, |ML, CL, [А-%, А-6 120-50 |80-100170-90 |65-85 [40-60 | 20-35 | 3-12 
| | very fine sandy | SM, SC | | | | | | | | 
| | loam. | | | | l l | | 
[10-321፻186 sandy loam, ISC, SM, 1А-4, A-6 |30-60 [70-100|65-90 |60-85 135-60 | 30-40 | 5-35 
| | sandy clay 1оат, | CL, ML | | | | | | 
| | clay loam, | | | | | | | | | 
|32-60|Fine sandy loam, ISM, SC, |A-4, А-6 [30-70 |70-100/65-85 |55-75 135-50 | 20-35 | 3-32 
| | sandy clay 1080, | SM-SC, GM| | | | | | | 
| loam. | | | 
| | | | 
| | | | 
| | | | 


See footnote at end of table. 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


Rock outcrop. 


| Classification Frag- | Percentage passing T 
Soil name and [Depth| USDA texture | Iments | sieve number-- |Liquid | Plas- 
map symbol | | | Unified | AASHTO | > 3 | T T | limit | ticity 
| | | |inches| 4 | 19 | ιο | 200 | index 
| | | | | | | ΓΕ 
Заа መመ | 0-3 |C1ay------------- ICH, MH |A-7 | o | 100 ]85-300160-100|፲0-100| 50-85 | 18-50 
Samsil | 3-181С1ау, shaly clay |CH, MH [А-7 | 0 | 100 95-100|90-100|85-100| 50-90 | 18-55 
ΕΞ forweathered реаговк CH, MH t | 0 | 100 |95-100190=100 1855100] 50-90 | 20-55 
SbD*: | | | | | | | | | | 
Samsil---------- | 0-3 |Clay---- CH, MH [А-7 | 0 | 100 185-100180-100/70-100! 50-85 | 18-50 
| 3-18/Clay, shaly clay ICH, ΜΗ [А-7 | 0 1100 195-100|90-100|85-100| 50-90 | 18-55 
ee ΓΕΝ а, МН gd | 0 | 100 xad) Απ αν 50-90 | 20-55 
Р1егге---------- | 0-4 |Clay---------- --—-|CH, MH | A-7 | ο | 100 100 ]190-100180-100| 60-80 | 29-45 
| 4-20] C1lay------------- |CH, MH |ል-? | 0 | 100 100  190=300180=300| 60-90 | 30-50 
120-34(Shaly clay, clay ICH, MH [А-7 | 0 | 100 [95-100190-100|80-100| 60-90 | 30-50 
|3 34- κ κ λα bedrock |CH, MH 1 | 0 | 100 | 100 09 00| 50-85 | 25-45 
ScA, ЅеВ, SeC----| 0-8 |Loam------------- IML, CL, |ለ>-ጓ, A-6 | 0 | 100 |95=1001|80=100|55=80 | 22-36 | 2-15 
Satanta | | | CL-ML | | | | | 
| 8-20|1оат, clay loam, |SC, CL |A-7, A-6 | o | 100 195-100175-100140-75 | 25-45 | 11-25 
| | sandy clay loam. | | | | | | | 
|20-60|Loam, clay loam, IML, CL, ЇА-4, A-6 | 0 | 100 [95-100160-100/ 40-80 | 20-36 | 2-15 
| | fine sandy loam.| SM, 86 | | | | | | | | 
SdA, SdB--------- | 0-5 |ы loam-------- |ML, CL አል ae 0 | 100 | 100 τος 70-90 | 30-45 I 5-20 
Savo | A-7 
| 5-16|Silty clay loam, ICL, CH 1A-T | 0 | 100 | 100 195-100185-95 | 40-65 | 15-35 
| | silty clay. l | 1 | | | l l | 
[1 ARE clay loam |CL, CH [А-7 | ο 100 195=1001|90=300185-95 | 40-55 | 15-30 
|42-60|Silty clay loam, ICL, CH ΙΑ-6, A-7 | 0 | 100 |95-100185-100|60-100| 35-55 | 12-30 
| | silt loam, elay | | | | | | | l 
i | loam. | | | | | | | | 
| | | | | | | | | | | 
SmE*: | | | | | | | | | | 
Schamber-------- | 0-6 [Gravelly πλόες Әй, SA e στι А-1 | 0-5 155-90 0 15 is ~60 [10-35 | «25 | ΝΡ-5 
GM, GW-GM 
| 6-60|üravelly sand, |SW, SW-SM,|A-1 | 0-15 |30-60 me 40 | 5-20 | 0-10 | «5 | NP-5 
| | very gravelly | GW, ዐዘ-0ሸ1 | | | | | | 
| | sand, gravelly | | | | | | | | | 
| | loamy sand. | | | | | | | | | 
Eckley---------- | 0-4 |Loam------------- Isc, CL, [А-6, A-4 | 0  [|95-100|95-100|75-90 135-55 | 25-35 | 5-15 
| | CL-ML, | | | | | | | | 
| | | SM-5C | | | | | | | 
| 4-12]Gravelly sandy 156, GC, CLIA-2, ለ=6 | 0 [55-85 |50-75 |30-65 [20-55 | 25-40 | 10-20 
| | elay loam, sandyl | | | | | | | | 
| | clay loam, clay | | l | | I | | | 
| | loam. | | | | | | | | 
|12-60| Gravelly sand, ISM, SP-SM,lA-1 0 150-85 130-75 |15-45 | 5-15 | --- | NP 
| | gravelly loamy | GP-GM, GM | | | | | | | 
| | sand, very | | | | | | | | | 
| | gravelly sand. | | | | | | | 
| l | | | | | | | | 
SnE*: | | | | | | | | | | | 
Shingle--------- | 0-3 |Loam------------- | ML [ል=ዛ 0-5 175-100175-100170-95 155-75 | 25-35 | NP-10 
| 3-17|C1ay loam, loam {CL |A-6 | 0 175-100175-100165-100150-80 | 30-40 10-20 
117-601 Unweathered | --- | --- --- | --- | <= --- | س‎ | --- --- 
| | bedrock. | | | I | | | ! | 
Penrose--------- | 0-13/Loam------- IML, CL-ML [A-! | 0-10 190-100| 75-95 |60-90 |50-70 | 15-30 | NP-10 
[13-37 |Unweathered | ==>  ፡ - | ዴኤ= | --- | --- — |]|- | — | --- 
| | bedrock. | | | | | | | 
| | | | | | | | | | 
Rock outcrop. | | 1 | | l | | | | 
| | | | | | | | | | | 
SpF*: | | | | | | | | | | 
Spearfish------- | 0-4 |Loam------------- |ML, CL [aA-4, A-6 | 0 | 100 | 100 |85-100/65-90 | 25-40 | NP-15 
4-17|Loam, shaly loam IML, CL |ለ-ዛ, A-6 | 0 190-100|70-100165-100|50-90 | 25-40 NP-15 
17- ος bedrock] --- | --- | --- | --- | --- | --- “== | 
| | | | | | 
| | | | | | 


| 
| 

eu. d መመመ 
| | 
| | 
| | 


See footnote at end of table. 
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TABLE 15,--ENGINEERING INDEX PROPERTIES--Continued 


30-60 s 50 |15-40 |10-3 

loam, very | l 
gravelly sandy | 
loam, very | 
gravelly clay | 
| 


lassification Frag- ercentage passing 
Soil name and |Depth| USDA texture | Iments | Sieve number-- |Liquid | Plas- 
map symbol | | | Unified | AASHTO | › 3 | [ ] T | Limit | ticity 
| | | | linches| 4 | 10 | 40 | 800 | | index 
211 Pet Pct 
| | | | | | | | I | | 
SsE*: | | | | | | | | | | 
Spearfish------- | 0-4 |Extremely stony |; CL ү А-6 ከ. Ἢ 5- ο Lag O BETO SS | 25-40 | NP-15 
loam. 
| !-17|Loam, shaly loam IML, CL lA-5, А-6 | ο [90-100|70-100|65-100|50-90 | 25-40 | NP-15 
ከ". ΜΕΡΕΙ bedrock| --- | --- | --- | --- | --- | --- | --- | --- | -- 
Tilford--------- | 0-1 | stony |) CL,lA-4, А-6 ΕΕ pus 100|90- Ra n 190 ops -95 | 22-35 | 3-15 
loam. ML 
| 4-18|Silt loam, loam, |CL-ML, CL,|A-4, А-6 | 0-5 | 100 | 100 λα λα. | 22-35 | 3-15 
| | silty clay loam.| ML | | | | 
|18-60|Loam, silt loam, ICL, CL-ML,|A=4, A-6 | О 195-300195- 100|95- 100|70-95 | 22-35 | 3-15 
! | в11бу olay ARE ML | | ! | | | | | 
St--------------- | 0-6 |Clay------------- [CH 14-7 | ዐ | 100 | 100 190-100|75-100| 50-90 | 25-65 
Stetter | 6260 olay ------------- ү 427 | 0 | 100 | 100 [307200 οι 50-90 | 25-65 
Sw--------------- | 0-6 |C1ay------------- |CH, MH [А-7 | 0 | 100 | 100 |90-100]75-95 | 50-100| 20-60 
Swanboy | 63601 Clay ------------- |CH, MH BAT | ዕ | 100 | 100 |. 13733 | 2021091 20-60 
TaA, TaB, TaC----| 0-4 |S11t 10ат-------- ICL-ML, CL,{A-4, A-6 | o [| 100 | 100 ἰ95-100|60-95 | 22-35 | 3-15 
Tilford | | | ML | | | | | | | | 
| H-18|S41t loam, loam, |CL-ML, О1,|А-%,‚ A-6 | 0 | 100 | 100 ]95-300160-95 | 22-35 | 3-15 
| | silty clay 1оат, | ML | | | | | | | | 
|18-60|Loam, silt loam, ICL, CL-ML,/A-4, А-6] ο 195-100195-100195-100|70-95 | 22-35 | 3-15 
| | silty clay loam. | ML | | | | | | | | 
l | 1 | | | | | | | | 
TgC*: | | | | | | ] | | | 
Tilford--------- | 0-4 |S11t loam-------- an ct, aet, A-6 | 0 | 100 | 100 ΞΡ | 22-35 | 3-15 
ML 
| 4=1818415 loam, loam, [CL-ML, CL,|A-4, A-6 | 0 | 100 | 100 195-100160-95 | 22-35 | 3-15 
| | silty clay loam.| ML | | | [ | | 
|18-60|Loam, silt loam, ICL, CL-ML,/A-4, А-6 | ο 195-100195-100195-100170-95 | 22-35 | 3-15 
| | silty clay Lean | ML | | | | | | | | 
üystrum--------- | 0-3 [Silty clay loam [ML [А-6 | 0 195~100|90- i 100185-95 | 35-40 | 10-15 
| 3-28|Silty clay loam, |ML ЇА-4, А-6 | 0 [95-100|95-100|90-100|85-95 | 30-40 | 5-15 
| | 8116 loam, | | | | | | | | | 
128-60 |Unweathered | = | = ]--- |--- [90-100] === |- | — d --- 
de 
VaE-------------- | 0-7 |Loamy fine sand |SM, SP-SM |A-2 | 0 | 100 | 100 180-95 |10-30 | --- | NP 
Valent | T- 60 πε ΠΕ 5Р-5М [ara | 0 | 100 pario ሠ) | 0-10 | --- | МР 
WpC*: | | | | | | | | | | 
Winler---------- | 0-4 |Clay------------- ICE, MH | A-7 { 0 | 100 | 100 190-300180=100| 65-95 | 30-55 
| 4-20|Clay------------- |CH, MH [А-7 | 0 | 300 | 100 |90>=100180-3100| 65-90 | 30-55 
[20-30|Shaly clay, clay |CH, MH [А-7 | 0 1955 100] 70=100 | 60=300 [50-31001 65-90 | 30-55 
\30- ΟΠΕΡΑ οκ он, ΜΗ et | 0 |! 00 | 100 pe 1001505 1981 65-90 | 30-55 
Pierre---------- | 0-4 |Clay------------- ICH, MH [А-7 | o 1100 | 100 |90-100|80-100]| 60-80 | 29-45 
| 4-20|Clay------------- |CH, MH |A-7 | 0 | 100 | 100 |90-100180-100| 60-90 | 30-50 
|20-34|Shaly clay, clay ICH, MH 1А-7 | ο | 100 195-100[90-100180-100| 60-90 | 30-50 
35 ΒΡΕ bedrock ICH, MH per | 0 | 100 | 100 asse ከር 50-85 | 25-45 
ZnE*: | | | | | | | | | 
Zigweld--------- 0-6 [Clay loam--------|CL | A-6 | 0 175-100|75-100/65-100|50-8 25-40 | 15-20 
| 6- 290 Loam, clay loam Ie ο | 0 ከ ОР 1001837 190 -8 25-40 | 15-20 
Ninill---------- 0-7 |Gravelly loam----lGM, SM, ML|A-2, A-4 | 0-5 | | NP-10 
| 7- χι gravelly | aM |42 А-1 | 0-15 | 20-35 | NP-10 
| | | | | 
| | | | | 
| | | | | 
| | | | | 
| | | 


| 
| 
0 | 
4 
60-85 |50-75 135-65 |30- Es | 25-35 
| 
| 
| 
| 
l 
| 


| | 

| | 

| | 
loam, | | 
| | | | 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OP THE SOILS 


Entries under "Erosion factors--T" apply to the entire 
le or were not estimated] 


Entries under "Wind erodibility group" and "Organic matter" apply only to the surface layer. 


Absence of an entry indicates that data were not availab 


[The symbol < means less than; > means more than. 
profile. 
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Fall River County, South Dakota 


TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


Erosion [Wind 


|Salinity|Snrink-swell| factors |erodi-| 


Organic 
matter 


| T ibility] 


| Soil 
water  |reaction| 


Available 
capacit 


|Depth| Permeability | 


potential 


Soll name and 
map symbol 


Igrou 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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["Flooding" and "water table" and terms such as "rare," "brief," "apparent," and "perched" are explained in the text. The symbol 
> means more than. Absence of an entry indicates that the feature is not a concern] 


| Floodin T Bedrock I [ Risk of corrosion 
Soil name and | Hydrologic | ] ] I [ | Potential | I 
map symbol l group | Frequency | Duration | Months | Depth | Hardness 1 frost action |Uncoated |Concrete 
| | | | | | | | steel | 
I | ] [m | I uS | i 
l | | 1 | l I | | 
Аа---------------- | р |None-------- | --- | -—- ! »60 | --- |Low------------ | High----- | High. 
Absted [ | | | [ | | 
| | | | | | | I | 
Aag---------------| B |None-------- I Dig I yes | >60 | — | Moderate------- | Moderate |Low. 
Alice | | | l l і і 
| 1 | | 1 1 | | 
ADA, AbB---------- | 8 {Нопе-------- | --- | --- | »60 | --- [Moderate------- 1Low------ | Low. 
Altvan l 1 | 1 | | | | | 
| | Ц 1 1 | | | | 
Apt. | | | l | l | | | 
Aquolls | | l l | l | | | 
1 1 | I | | 1 | | 
Ατ---------------- | D |None-------- 1 --- | --- і ›60 | --- ]|Low------------ | High-----|Moderate. 
Arvada I 1 | 1 | | | 
| | | | 1 { | | 
AsB, AsC---------- | B {None | --- | --- | >60 | --- |Moderate-------|Moderate |Low. 
Ascalon | | | | | I | | 
| 1 l | | | | | 1 
Bat. | | | i | | 1 | | 
Badland | | | | | | | | | 
| | | | I 1 | | 
BB መመ == መመ] ል [Occasional |Brief------- | Mar-Jun | >60 | --- | Low------------ [Moderate [Low. 
Bankard | | | | | I | | 1 
| | | | | | | | | 
Be---------------- 1 B [Occasional  |Brief-------| May-Jul | >60 | --- { Low------------ |High-----|High. 
Barnum 1 | | | | | | l 1 
1 | | l | | | 
BoA, BoB---------- | в |None-------- 1 --- | --- | >60 | --- | Lou------------|High-----|Low. 
Boneek [ | | | 1 I | | 
| | 1 | | | 1 
BpB---------------| B |None-------- l --- | --- | 40-60 | Soft lLow------------ | High----- ILow. 
Boneek l 1 | | | | | 
| | | I l | i 
BrD--------------- | р {None--------| --- | == | »60 — | Low---------- --|High----- | High. 
Broadhurst | | | | I | | 
I | | | | | | | | 
BuB---------------| ο |None-------- l --- | --- | >60 | --- | Low------------ | High-—---|Low. 
Bufton | | 1 ] l | | | | 
1 1 1 | | | I | | 
BvD*: | | | | | | | | 1 
Butche----------- 1 р [None--------| --- | --- | 7-20 ага з ------------ {Moderate |Low. 
| | | 
Boneek----------- | в | Мопе-------- ] --- ! --- | 40-60 | Soft | Low------------|High----- | Low. 
CnD*: [ | | | | | | 
Colby------------ | ጾ ое -------- | --- | --- | >60 | --- [pen ------------ |Low------ | Low. 
| 
Norka------------| B | None--------1 --- | --- | >60 | --- | Moderate-------|Moderate |Low. 


See footnote at end of table. 
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High. 
High. 
High. 
Moderate. 


Low. 
Low. 
Low. 
Low. 
Low. 
Low. 


Risk of corrosion 
steel 


{Uncoated |Concrete 


Potential 
frost action 


Moderate. 
Low. 
Low. 
Low. 


| Hardness 


Bedrock 


Depth 
їп 
>60 
>60 
>60 
>60 

10-20 


Duration 


TABLE 17.--SOIL AND WATER FEATURES--Continued 
Floodi 
Months 


Frequency 


| Hydrologic 
group 
A 
A 
B 
B 
D 
D 
C 
B 
B 
D 


Soil name and 
map symbol 


Haverson Variant 
Hisle------------ 


Snomo------------ 
Ha---------------- 

Haverson 
HbB--------------- 


Rock outcrop. 
Grummit---------- 


Еаб--------------- 

ба---------------- 
Glenberg 

GrE*: 
Grummit---------- 

GsD* 

He*#: 


DaB, DaC---------- 
Eckley 


Dailey 


Slickspots. 


Kadoka 
KeD*: 
Kadoka----------- 


JaB--------------- 
KaB--------------- 


Ho---------------- 
Jayem 


Hoven 


Low. 
Moderate. 
Moderate. 


› 


Ку1е 
Lo----------------— 


Lohmiller 


Ἑρρίηβ----------- 


See footnote at end of table. 
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Moderate. 
Moderate. 
High. 
Moderate. 
Moderate. 
High. 
High. 
High. 
Low. 

Low. 
Moderate. 
Moderate. 
Moderate. 
Moderate. 
Low. 


| 


Risk of corrosion 
|Uncoated |Concrete 
steel 


| 
| 


Potential 
frost action 


Hardness 


Bedrock 
| 
| 


Months 


TABLE 17.--SOIL AND WATER FEATURES--Continued 
Floodin 
Duration 


Frequency 


Hydrologic 
group 
D 
D 
D 
D 
D 
D 
B 
ር 
ር 
B 
D 
B 
р 
р 
D 
в 


1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
і 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
865, ው | 
| 
See footnote at end of table. 


Soil name and 
map Symbol 


Butche----------- 
Rockoa----------- 
Rock outcrop. 

Samsil----------- 
Pierre----------- 


Rock outcrop. 
Mathias---------- 


Rock outerop. 
Gystrum---------- 


Pierre----------- 
Samsi1l----------- 
Rekop------------ 
Tilford---------- 
Gystrum-——------- 


Grummit---------- 


Rock outerop. 
Pierre---~------- 


PbF*: 
PeB--------------- 
Pierre 

PgE*: 

PsE*: 

Pt*, Pu*. 

Pits 

ReD®: 

RgF*: 

RoF#: 

RrFt; 
SaE--------------- 
Samsil 

SbD#: 

ScA, 

Satanta 


Soil name and 
map Symbol | 


л 
ጨ 
> 
` 
ta 
à 
τ! 
I 
| 
[ 
| 
I 
I 
I 
1 
1 
| 


| 
| 
SmE*: | 
ώς 


Penrose----------| 
i 


Rock outcrop. 


SpF#: 
Spearfish-------- 


Rock outcrop. 


SsE*: 
Spearfish-------- 


Tilford----------| 


Swanboy | 


Тал, TaB, TaC----- | 
Tilford 


Tgc#: | 
Tilford---------- | 


Р1егге----------- | 


ZnE*: l 
Zigweid---------- | 


Nihill----------- | 


group 


TABLE 17.--SOIL AND WATER FEATURES--Continued 


| Hydrologie | 


| Frequency | 


None--------| 


None--------] 


one-------- | 
None--------1l 
one--2-----— 


None-------- 


one-------- 


N 
None-------- 
ዕ 


ccasional 
None-------- | 


| 
I 
| 
IN 
! 
IN 
| 
| 
| 
! 
IN 
] 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| | 
| 
| 
| 
| 
| 
| 
] 
| 
{ 
| 
| 
1 
| 
| 
| 
IN 
| 
IN 
! 
| 
IN 
| 
IN 
| 


| Brief 
| 


Floodi 
Duration 


Months 


Mar-Oct 


| 


Depth 


6-20 


6-20 
»60 
>60 


>60 


Bedrock 


| Hardness 


Risk of corrosion 
| Potential | 
| frost action (Uncoated [Concrete 
| steel 


ህ8መመመ=መመመመመመመ= |High----- { Moderate. 
| | 
| | 


Low------------|Moderate |Low. 
L 


QW------------|Moderate |Low. 
| 
| 
| Low------------ | High----- ILow. 
l 
pem ------------ pues ----- ILow. 
| | | 
| | | 
| | | 
ከመው s ----- መይ. 
| 
1 | | 
| | | 
| | | 
| Low------------ | High-----] High. 
| 
| Moderate------- |Moderate |Low. 
| 
| Low------------ | High--—-- ]Low. 
] 
| | | 
|Low------------ ΝΣ аш 
| 
I l 
|Moderate------- |Moderate |Low. 
I 1 
| | | 
і 
| Moderate--~---- |Moderate |Low. 
l 
pe ------------ | High----- | High. 
| Low------------ |Low------ | Low. 
l | 
| | | 
| l | 
lLow------------ араке еи 
| | 
| Low------------|High----- | Moderate. 
l | 
I 
|Low------------ }High----- 1508. 
| | 
|Moderate------- |High----- |Low. 
| 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 18.--ENGINEERING INDEX TEST DATA 


NP means nonplastic] 


[Dashes indicate data were not available. 


oisture 


stribution 


rain-size 
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TABLE 19.--CLASSIFICATION OF THE SOILS 


[An asterisk in the first column indicates that the soil is a taxadjunct to the series. See text for a 
description of those characteristies of the soil that are outside the range of the series] 


Soil name | Рат11у or higher taxonomic class 
—— Y n — 
| 
Absted-------------------- | Fine, montmorillonitic, mesic Haplustollic Natrargids 
Alice--------------------- | Coarse-loamy, mixed, mesic Aridic Haplustolls 
Altvan-- -------------- | Fine-loamy over sandy or sandy-skeletal, mixed, mesic Aridic Arglustolls 
Aquolls--------- Mixed, mesic Haplaquolls 
Arvada-------------------- | Fine, montmorillonitic, mesic Ustollic Natrargids 
A8calon------------------- | Fine-loamy, mixed, mesic Aridic Argiustolls 
Bankard------ Sandy, mixed, mesic Ustic Torrifluvents 
Barnum-------- ---| Fine-loamy, mixed (calcareous), mesic Ustic Torrifluvents 
Boneek---------- ---| Fine, montmorillonitic, mesic Aridic Argiustolls 
Broadhurst---------------- | Very-fine, montmorillonitic, acid, mesic Ustertic Torriorthents 
Fine, mixed, mesic Ustollic Camborthids 

-------- | Loamy, mixed, nonacid, mesic Lithic Ustic Torriorthents 
Colby--------------------- | Fine-silty, mixed (calcareous), mesic Ustio Torriorthents 

-------- | Sandy, mixed, mesic Torriorthentic Haplustolls 
Dwyer--------------------- | Mixed, mesic Ustic Torripsamments 

-------- | Fine-loamy over sandy or sandy-skeletal, mixed, mesic Aridic Argiustolls 
Epping-------------------- | Loamy, mixed (calcareous), mesic, shallow Ustic Torriorthents 
ülenberg------------------ | Coarse-loamy, mixed (calcareous), mesic Ustic Torrifluvents 
Grummit------------------- | Clayey, montmorillonitic, acid, meste, shallow Ustic Torriorthents 
üystrum------------------ -| Fine-silty, gypsic, mesic Ustollic Camborthids 
Haverson----------------- -| Fine-loamy, mixed (calcareous), mesic Ustic Torrifluvents 
Haverson Variant---------- | Loamy-8keletal, mixed (calcareous), mesic Ustic Torrifluvents 
Hisle--------------------- | Fine, montmorillonitic, mesic Ustollic Natrargids 
Hovene-----------2-2-------- | Pine, montmorillonitic, mesic Typic Natraquolls 
Jayem----------- --| Coarse-loamy, mixed, mesic Aridic Haplustolls 
Kadoka---------- ---| Fine-silty, mixed, mesic Aridic Argiustolls 
Kyle------------ Very-fine, montmorillonitic, mesic Ustertic Camborthida 
Lohmiller----------------- | Fine, montmorillonitic (calcareous), mesic Ustic Torrifluvents 
Manvel-------------------- | Fine-silty, mixed (calcareous), mesic Ustic Torriorthents 
Manzanola----------------- | Fine, montmorillonitic, mesic Ustollic Haplargids 
Mathias--------- Loamy-skeletal, mixed, mesic Typic Haplustalfs 
Midway--------------2----- Clayey, montmorillonitic (calcareous), mesic, shallow Ustic Torriorthents 
Minnequa--------------2---- Fine-silty, mixed (calcareous), mesic Ustic Torriorthents 
Mitchell------------------ Coarse-silty, mixed (caleareous), mesic Ustic Torriorthents 


Coarse-silty, mixed (calcareous), mesic Ustic Torriorthents 
Loamy-skeletal, mixed (calcareous), mesic Ustic Torriorthents 
Fine-silty, mixed, mesic Aridic Argiustolls 

Fine, montmorillonitic, mesic Aridic Argiustolls 

Clayey, mixed (calcareous), mesic, shallow Ustic Torriorthents 
Loamy-skeletal, mixed Lithic Haploborolls 

Loamy, mixed (calcareous), mesic Lithic Ustic Torriorthents 
Very-fine, montmorillonitic, mesic Ustertic Camborthids 
Loamy, gypsic, mesic, shallow Ustic Torriorthents 
Loamy-skeletal, mixed Typic Eutroboralfs 

Clayey, montmorillonitic (calcareous), mesic, shallow Ustic Torriorthents 
Fine-loamy, mixed, mesic Aridic Argiustolls 

Fine, montmorillonitic, mesic Aridic Argiustolls 
Sandy-skeletal, mixed, mesic Ustic Torriorthents 

Loamy, mixed (calcareous), mesic, shallow Ustic Torriorthents 
Very-fine, montmorillonitic, mesic Ustollic Camborthids 
Loamy, mixed (calcareous), mesic, shallow Ustic Torriorthents 
Fine, montmorillonitic, nonacid, mesic Ustertic Torrifluvents 
Very-fine, montmorillonitic, mesic Ustertic Camborthids 
Pine-silty, mixed, mesic Torriorthentic Haplustolls 

Mixed, mesic Ustic Torripsamments 

Loamy-skeletal, mixed, frigid Typic Eutrochrepts 

Very-fine, montmorillonitic, mesic Ustertic Camborthids 
Fine-loamy, mixed, mesic Ustollic Camborthids 


Zigweid------------ ------- 


= U.S. GOVERNMENT PRINTING OFFICE: 1082-354 -458/1105 


NRCS Accessibility Statement 
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issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
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The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
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orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual’s income is derived from any public assistance program. (Not all prohibited 
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contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
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SOIL LEGEND 


Map symbols consist of a combination of letters. The first capital letter is the initial one of the map unit name. The second capital letter indicates the 
slope class. Symbols without a slope letter are for nearly level soils or miscellaneous areas. The miscellaneous areas may have a considerable range of 


CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 
Field sheet matchline & neatline 
AD HOC BOUNDARY (label) 
cemetery 
STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Trail 
ROAD EMBLEMS & DESIGNATIONS 
Federal 
State 
RAILROAD 
DAMS 
Large (to scale) 
Medium or small 
PITS 
Gravel pit 


Mine or quarry 


MISCELLANEOUS CULTURAL FEATURES 


Farmstea 


d, house 


(omit in urban areas) 


Church 


School 


DRAINAGE 


Perennial 


WATER FEATURES 


‚ double line 


Intermittent 


Drainage 


end 


LAKES, PONDS AND RESERVOIRS 


Perennial 


MISCELLAN 


Wet spot 


EOUS WATER FEATURES 


SPECIAL SYMBOLS FOR 


SOIL DELIN 


SOIL SURVEY 


— 


EATIONS AND SYMBOLS —— 


MISCELLANEOUS 


Blowout 


Prominent hill or peak 


πε 


Absted silt юат 

Alice fine sandy loam, 2 to 9 percent slopes 
Altvan loam, 0 to 2 percent slopes 

Altvan loam, 2 to 6 percent slopes 

Aquolls, nearly level 

Arvada юат 

Ascalon fine sandy loam, 0 to 6 percent slopes 
Ascalon fine sandy loam, 6 to 9 percent slopes 
Badland 

Bankard fine sandy loam 

Barnum silt loam 

Boneek silt loam, 0 to 2 percent slopes 

Boneek silt loam, 2 to 6 percent slopes 

Boneek silt loam, bedrock substratum, 2 to 6 percent slopes 
Broadhurst clay, 2 to 15 percent slopes 

Bufton silty clay loam, 2 to 6 percent slopes 
Butche-Boneek complex, 3 to 15 percent slopes 
Colby-Norka silt loams, 6 to 15 percent slopes 
Dailey fine sand, 0 to 6 percent slopes 

Dailey fine sand, 6 to 12 percent slopes 

Dwyer юату fine sand, 0 to 2 percent slopes 
Dwyer loamy fine sand, 2 to 6 percent slopes 
Dwyer loamy fine sand, 6 to 25 percent slopes 
Eckley loam, 0 to 9 percent slopes 

Glenberg fine sandy loam 

Grummit-Rock outcrop complex, 3 to 40 percent slopes 
Grummit-Snomo clays, 3 to 15 percent slopes 
Haverson loam 

Haverson Variant loam, 3 to 9 percent slopes 
Hisle-Slickspots complex 

Hoven silt loam 

Jayem fine sandy loam, 2 to 9 percent slopes 
Kadoka silt loam, 0 to 6 percent slopes 
Kadoka-Epping silt loams, 6 to 15 percent slopes 
Kyle clay, 0 to 2 percent slopes 

Kyle clay, 2 to 6 percent slopes 

Lohmiller silty clay loam 

Manvel silt loam, 0 to 2 percent slopes 
Manzanola silty clay loam, 0 to 2 percent slopes 
Manzanola silty clay loam, 2 to 6 percent slopes 
Mathias-Midway-Rock outcrop complex, 15 to 30 percent slopes 
Mathias-Rockoa-Rock outcrop complex, 25 to 60 percent slopes 
Minnequa silt loam, 2 to 6 percent slopes 


NAME 


Minnequa-Midway silty clay loams, 6 to 25 percent slopes 
Mitchell very fine sandy loam, 0 to 2 percent slopes 
Mitchell very fine sandy loam, 2 to 6 percent slopes 
Nevee silt loam, 6 to 15 percent slopes 

Norka silt loam, 0 to 2 percent slopes 

Norka silt loam, 2 to 6 percent slopes 

Norka silt юат, 6 to 9 percent slopes 

Nunn clay loam, 0 to 2 percent slopes 

Nunn clay loam, 2 to 6 percent slopes 

Nunn clay loam, 6 to 9 percent slopes 

Orella-Rock outcrop complex, 6 to 40 percent slopes 
Paunsaugunt-Boneek complex, 6 to 15 percent slopes 


Paunsaugunt-Vanocker-Rock outcrop complex, 9 to 60 percent slopes 


Pierre clay, 2 to 6 percent slopes 

Pierre-Grummit clays, 6 to 25 percent slopes 

Pierre-Samsil clays, 6 to 25 percent slopes 

Pits, gravel 

Pits, mine 

Rekop-Tilford-Gystrum complex, 6 to 15 percent slopes 

Rock outcrop-Gystrum complex, 9 to 50 percent slopes 

Rock outcrop-Mathias-Butche complex, 30 to 75 percent slopes 
Rockoa-Rock outcrop complex, 25 to 60 percent slopes 

Samsil clay, 15 to 40 percent slopes 

Samsil-Pierre clays, 6 to 15 percent slopes 

Satanta loam, 0 to 2 percent slopes 

Satanta loam, 2 to 6 percent slopes 

Satanta loam, 6 to 9 percent slopes 

Savo silt loam, 0 to 2 percent slopes 

Savo silt loam, 2 to 6 percent slopes 

Schamber-Eckley complex, 9 to 40 percent slopes 
Shingle-Penrose-Rock outcrop complex, 15 to 40 percent slopes 
Spearfish-Rock outcrop complex, 9 to 50 percent slopes 
Spearfish-Tilford extremely stony loams, 6 to 25 percent slopes 
Stetter clay 

Swanboy clay 

Tilford silt loam, 0 to 2 percent slopes 

Tilford silt loam, 2 to 6 percent slopes 

Tilford silt loam, 6 to 9 percent slopes 

Tilford-Gystrum complex, 2 to 9 percent slopes 

Valent loamy fine sand, 6 to 25 percent slopes 

Winler-Pierre clays, 2 to 9 percent slopes 

Zigweid-Nihill complex, 6 to 20 percent slopes 
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